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SECTION  1 
INTRODUCTION 


High  performance  aerospace  systems  are  dependent  on  materials  that  are 
lighter,  have  improved  mechanical  properties,  and/or  offer  a  cost  savings. 
Aluminum  alloys  that  met  these  criteria  were  the  newly  developed  aluminum- 
lithium  alloys  and  the  second  generation  powder  metallurgy  alloys. 

In  1985,  the  Air  Force  along  with  the  aerospace  community  found  it  important 
to  investigate  the  potential  of  these  promising  aluminum  alloys.  A  cooperative 
program  was  formed  by  the  Wright  Laboratory  Materials  Directorate,  Systems 
Support  Division  and  a  number  of  aerospace  industries.  The  Air  Force  would 
obtain  the  test  material  from  the  producers,  compile  the  test  data,  and  submit 
reports  to  the  participants.  The  participants  agreed  to  support  the  program  by 
performing  mechanical  property  tests  which  includes  tension,  compression, 
bearing,  shear,  fracture  toughness,  and  fatigue  related  properties  (S/N,  da/dn). 
The  Air  Force  elected  to  perform  spectrum  fatigue  crack  growth  testing  on  most 
alloys.  A  list  of  participants  is  shown  in  the  following  table. 

This  interim  report  contains  the  aluminum-lithium  alloys  produced  by  Inco 
Alloys  International  (Inco  MAP);  IN905XL  jack  fitting  precision  forging  and 
AL905XL  back  up  fitting  precision  forging.  These  two  alloys  are  actually  the 
same  alloy  but  were  produced  in  d.  ■  ^nt  years  and  production  plants.  The 
IN905XL  forgings  were  produced  in  a  pilot  plant  under  developmental 
conditions  of  manufacturer  in  1986.  Significant  variability  in  properties  can  be 
expected  under  such  conditions. 

In  1989,  Inco  Alloys  International  constructed  a  production  facility  to 
make  the  AL905XL  and  other  mechanically  alloyed  aluminum  alloys. 

Production  practices  through  all  stages  of  alloy  manufacture  were  changed  to 
yield  greatly  improved  reproducibility.  Comparisons  to  other  materials,  and 
ranking  of  materials  is  generally  avoided  since  each  potential  application  may 
be  biased  on  different  evaluation  criteria. 
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Participants  and  Advanced  Aluminum  Alloys 
in  the  Cooperative  Test  Program 
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SECTION  II 


MATERIALS  AND  TESTS 

The  aluminum-lithium  alloys  tested  were  IN905XL  forging  (Figure  G1) 
and  AL905XL  (Figure  H1)  which  are  a  mechanically  alloyed  material  exhibiting 
medium  strength. 

Basic  mechanical  tests  were  performed  by  the  participants  along  with 
fatigue,  fatigue  crack  growth,  spectrum  fatigue,  and  stress  corrosion  tests. 
ASTM  standards  were  used  for  testing  when  applicable. 
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SECTION  III 


PRESENTATION 

The  purpose  of  this  effort  was  to  generate  mechanical  property  data  on 
newly  developed  aluminum  alloys. 

Each  participant  compiled  a  data  package  which  contained  the  data  they 
generated.  Some  of  these  data  packages  contain  discussions,  and  in  other 
cases,  only  the  data  were  provided.  The  tensile,  compression,  bearing,  shear, 
and  fracture  toughness  data  from  each  package  were  put  in  tabular  form. 
Fatigue,  fatigue  crack  growth,  and  spectrum  fatigue  crack  growth  data  were 
placed  in  tabular  and  graphical  form.  Corrosion  results  were  prepared  in 
tabular  form. 

Constant  amplitude  fatigue  crack  growth  tests  were  conducted  according 
to  ASTM  E647  Standard  unless  otherwise  specified.  The  A-N  data  supplied 
were  reduced  using  a  seven-point  incremental  polynomial  method.  This 
involves  fitting  a  second-order  polynomial  (parabola)  to  sets  of  seven 
successive  data  points.  K  controlled  methods  were  used  by  Northrop  and 
General  Dynamics.  McDonnell  Aircraft  Company  (MCAIR)  used  a  WOL 
specimen  geometry  and  therefore  the  seven-point  incremental  polynomial 
method  was  not  used  to  generate  the  da/dn  vs  delta  K  data.  The  spectrums 
used  were  FALSTAFF  and  Mini-TWIST.  Corrosion  results  were  documented 
exactly  as  they  were  received  from  the  participants. 


4 


SECTION  IV 


RESULTS  AND  DISCUSSION 

This  report  contains  the  aluminum-lithium  material  produced  by  Inco 
Alloys  International  (IncoMAP).  The  appendix  contains  the  results  for  a  specific 
alloy  and  product  form.  The  following  table  lists  the  form  and  aluminum-lithium 
alloy  in  the  appendix. 

Table 

Contents  of  Appendix 

Form  Aluminum-Lithium  Alloy  Appendix 

Forging 
Forging 


IN905XL  G 

AL905XL  H 


SECTION  V 


CONCLUSIONS 

Ten  aerospace  laboratories  participated  in  generating  data  on  the 
IN905XL  forging  and  AL905XL  forging  for  the  cooperative  test  program.  These 
data  combined  with  future  interim  reports  on  the  Air  Force/Industry  Cooperative 
Test  Program  on  Advanced  Aluminum  Alloys  will  provide  an  extensive  data 
base  on  aluminum-lithium  alloys. 
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APPENDIX  G 


IN905XL  PRECISION  FORGING 


INTRQDUCTIQN 

The  IN905XL  forging  was  received  the  first  quarter  of  1987  and  all  the 
participants  except  General  Dynamics  TX  tested  the  material  in  the  as-received 
condition.  General  Dynamics  TX  exposed  the  forging  to  a  two-step  solution 
treatment  and  aging.  Figure  G1  shows  the  geometry  of  the  IN905XL  jack  fitting 
precision  forging. 

TESTING 

Basic  mechanical  properties  (tension,  compression,  bearing,  etc)  were 
tested  according  to  ASTM  standards,  unless  otherwise  specified. 

Constant  amplitude  fatigue  crack  growth  tests  were  conducted  according 
to  ASTM  E647  standard.  Northorp  Corporation  and  General  Dynamics 
performed  constant  amplitude  fatigue  crack  growth  test  using  K  controlled 
methods.  McDonnell  Aircraft  Company  (MCAIR)  used  a  WOL  specimen 
geometry. 

A  mini-TWIST  (moderately  intense  fatigue  environment)  spectrum  test 
was  performed  by  the  Air  Force. 
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TABLE  G1 


TENSILE  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

TEST 

TEMP 

(DEGREES 

ORIENT¬ 

ATION 

F) 

ULTIMATE 

STRENGTH 

(KSI) 

AIR  FORCE 

RT 

LONG 

66.6 

MCAIR 

RT 

LONG 

65.9 

66.1 

64.3 

63.7 

62.7 

67.7 
68.0 

68.3 

75.0 

LTV 

RT 

LONG 

75.5 

74.5 

68.0 

NORTHROP 

RT 

LONG 

67.9 

64.7 

67.4 

MARTIN 

RT 

LONG 

67.0 

64.3 

65.0 

64.7 

75.1 

MARIETTA 

SIKORSKY 

RT 

LONG 

75.9 

78.1 

67.5 

NASA 

RT 

LONG 

67.8 

68.0 

67.8 

68.9 
68.5 

67.0 

LANGLEY 

STANDARD 

AVERAGE 

DEVIATION 

67.9 

67.6 

68.4 

3.9 

(1) :  THIN  SECTION  (WEB/FLANGE  SECTION 

(2) :  THICK  SECTION  (END  SECTION) 


YIELD  ELONG  RA  E  COMMENT 


STRENGTH 

(KSI) 

(%) 

(%) 

(MSI) 

52.0 

11.5 

23.0 

(1) 

50.6 

11.9 

21.0 

(1) 

52.0 

11.8 

25.0 

(1) 

51.6 

13.6 

27.6 

(2) 

48.7 

10.4 

12.4 

(2) 

49.5 

11.0 

19.4 

(2) 

56.0 

13.0 

30.3 

(1) 

56.1 

13.0 

25.3 

(1) 

57.7 

13.0 

28.0 

(1) 

65.0 

9.0 

18.2 

11.6 

(1) 

64.5 

8.0 

15.6 

11.9 

(1) 

62.0 

9.0 

20.3 

12.4 

(1) 

51.5 

13.0 

21.6 

10.8 

(1) 

54.8 

12.0 

17.4 

10.8 

(1) 

50.2 

11.0 

9.2 

10.8 

(1) 

55.4 

10.0 

11.6 

(1) 

55.7 

12.1 

(1) 

55.3 

12.0 

12.2 

(1) 

53.9 

12.0 

11.5 

(2) 

53.3 

11.0 

11.9 

(2) 

51.7 

12.0 

11.3 

(2) 

62.2 

12.0 

13.9 

11.4 

63.8 

10.0 

14.7 

11.4 

64.9 

10.0 

13.2 

11.6 

57.7 

7.5 

12.4 

(1) 

55.9 

14.0 

12.2 

(1) 

55.3 

13.0 

12.6 

(1) 

54.7 

13.0 

12.1 

(1) 

57.0 

13.0 

12 . 7 

(1) 

56.1 

14.0 

12.0 

(1) 

57.3 

7.0 

11.5 

57.8 

9.0 

11.4 

58. 1 

7 . 0 

11.5 

56.0 

11.2 

19.8 

11.7 

4.5 

2.0 

6.0 

0.5 

o 


TABLE  G2 


TENSILE  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

TEST 

TEMP 

(DEGREES 

ORIENT¬ 

ATION 

F) 

ULTIMATE 

STRENGTH 

(KSI) 

AIR  FORCE 

RT 

L  TRANS 

66.9 

MCAIR 

RT 

L  TRANS 

67.2 

67.8 

64.9 
64.4 

64.4 
64.8 
64.1 

63.5 

74.5 

LTV 

RT 

L  TRANS 

74.5 

74.5 

66.8 

NORTHROP 

RT 

L  TRANS 

67.0 

67.4 

66.3 

MARTIN 

RT 

L  TRANS 

65.8 
66.6 

64.8 
65.0 
65.3 

69.5 

MARIETTA 

SIKORSKY 

RT 

L  TRANS 

69.8 

69.3 

68.1 

NASA 

RT 

L  TRANS 

67.9 

69.0 

68.7 

67.9 

LANGLEY 

STANDARD 

AVERAGE 

DEVIATION 

67.8 

68.0 

67.5 

2.9 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(%) 

E 

(MSI) 

COMMENT 

54.1 

9.3 

16.8 

(1) 

53.9 

7.0 

11.7 

(1) 

54.7 

8.0 

15.8 

(1) 

51.2 

13.3 

19.9 

(2) 

50.4 

11.1 

19.0 

(2) 

49.7 

9.3 

13.5 

(2) 

50.9 

9.0 

18.3 

(1) 

50.1 

11.0 

12.3 

(1) 

49.5 

8.0 

17.6 

(1) 

66.0 

8.0 

15.1 

12.4 

(1) 

61.5 

9.0 

18.5 

12.6 

(1) 

64.5 

8.0 

16.3 

11.5 

(1) 

55.2 

10.0 

19.2 

11.2 

(1) 

54.7 

10.0 

18.6 

11,5 

(1) 

55.2 

12.0 

17.7 

11.2 

(1) 

54.9 

10.0 

11.6 

(1) 

54.3 

11.0 

11.5 

(1) 

54.9 

12.5 

11.6 

(1) 

51.4 

6.0 

11.9 

(2) 

52.5 

8.0 

11.7 

(2) 

52.9 

8.0 

11.9 

(2) 

54.9 

4.0 

1.6 

11.3 

54.8 

3.0 

1.6 

11.1 

54.6 

4.0 

3.2 

11.0 

56.7 

14.0 

12.7 

(1) 

56.8 

10.0 

11.8 

;i) 

57.8 

13.0 

13.5 

(1) 

58.1 

9.0 

11.1 

(1) 

58.1 

8.0 

11.5 

58.4 

8.0 

11.4 

58.4 

8.0 

11.5 

55.2 

9.0 

14.3 

11.7 

4.0 

2.6 

6.1 

0.6 

(1) :  THIN  SECTION  (WEB/FLANGE  SECTION) 

(2) :  THICK  SECTION  (END  SECTION) 
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TABLE  G3 


TENSILE  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

TEST 

TEMP 

(DEGREES 

ORIENT¬ 

ATION 

F) 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(%) 

E 

(MSI) 

LTV 

RT 

S  TRANS 

64.7 

50.8 

8.0 

7.7 

11.2 

67.3 

54.8 

12.0 

28.4 

10.9 

63.2 

50.8 

8.0 

10.3 

11.2 

NORTHROP 

RT 

S  TRANS 

64.1 

52.6 

6.5 

11.4 

64 . 3 

52.2 

8.0 

12.1 

64.7 

51.5 

8.0 

11.9 

MARTIN 

RT 

S  TRANS 

74.1 

61.2 

6.0 

4.8 

11.6 

MARIETTA 

75.5 

62.0 

6.0 

4.0 

11.3 

72.6 

60,8 

4.0 

4.8 

11.2 

SIKORSKY 

RT 

S  TRANS 

67.7 

54. B 

9.0 

11.6 

65.3 

50.8 

5.0 

12.8 

NASA 

RT 

S  TRANS 

63.9 

53.3 

5.0 

11.2 

LANGLEY 

63.1 

53.7 

5.0 

11.4 

63.8 

53.6 

5.0 

11.3 

AVERAGE 

66.7 

54.5 

6.8 

10.0 

11.5 

STANDARD 

DEVIATION 

4.2 

4.0 

2 . 1 

9.3 

0.5 

<1):  THIN  SECTION  (WEB/FLANGE  SECTION) 

(2):  THICK  SECTION  (END  SECTION) 


COMMENT 


(2) 

(2) 

(2) 

(1) 

(1) 

(1) 


(1) 

(1) 
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TABLE  G4 


TENSILE  RESULTS  FOR 
IN905XL  FORGING 


COMPANY  TEST  ORIENT-  ULTIMATE  YIELD  ELONG  RA  E  COMMENT 

TEMP  ATION  STRENGTH  STRENGTH  (%)  (%)  (MSI) 

(DEGREES  F)  (KSI)  (KSI) 


GENERAL  RT  LONG  69.7  57.6 

DYNAMICS  67.1  59.2  9.7 


AVERAGE  68.4  58.4  9.7 

STANDARD  DEVIATION  1.8  1.1 


(*):  THIN  SECTION 

NOTE:  HEAT  TREATED  WITH  THE  FOLLOWING  SCHEDULE: 

STEP  1  -  850F  FOR  2  HRS 
STEP  2  -  665F  FOR  2  HRS 
STEP  3  -  WARM  WATER  QUENCH 
STEP  4  -  230F  FOR  24  HRS 


TABLE  G5 

TENSILE  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

TEST 

TEMP 

(DEGREES 

ORIENT¬ 

ATION 

F) 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

{%) 

E 

(MSI) 

COMMENT 

GENERAL 

RT 

L  TRANS 

71.2 

58.7 

8.6 

★ 

DYNAMICS 

67 .9 

56.6 

9.7 

■k 

AVERAGE 

69.6 

57.7 

9.2 

STANDARD 

DEVIATION 

2.3 

1.5 

0.8 

( * ) :  THIN  SECTION 

NOTE:  HEAT  TREATED  WITH  THE  FOLLOWING  SCHEDULE: 

STEP  1  -  850F  FOR  2  HRS 
STEP  2  -  665F  FOR  2  HRS 
STEP  3  -  WARM  WATER  QUENCH 
STEP  4  -  230F  FOR  24  HRS 
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TABLE  G6 


COMPRESSION  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 

YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

MCAIR 

RT 

LONG 

65.9 

11.9 

65.9 

10.4 

65.6 

11.8 

LTV 

RT 

LONG 

59 . 1 

11.9 

53 . 3 

12 . 1 

60.5 

12.0 

NORTHROP 

RT 

LONG 

56 . 6 

11.7 

57 . 1 

12.2 

57 . 4 

12.0 

MARTIN 

RT 

LONG 

70.3 

12.4 

MARIETTA 

70.9 

12.3 

71.0 

12.3 

SIKORSKY 

RT 

LONG 

57.9 

13.2 

56.6 

11.2 

NASA 

RT 

LONG 

60.7 

11.7 

LANGLEY 

61 . 4 

11.7 

61.6 

11.7 

AVERAGE 

61.9 

11.9 

STANDARD  DEVIATION 

5  .  5 

0.6 

NOTE:  NORTHROP  SPECIMENS  TAKEN  FROM  WEB/FLANGE  SECTION. 
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TABLE  G7 


COMPRESSION  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

TEST 

'T’EMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 

YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

MCAIR 

RT 

L  TRANS 

64.2 

12.1 

62.5 

12.4 

62.0 

12.7 

LTV 

RT 

L  TRANS 

57.3 

11.5 

58.9 

12.3 

56.5 

12.2 

NORTHROP 

RT 

L  TRANS 

56.2 

11.9 

56.0 

11.8 

56.0 

11.9 

MARTIN 

RT 

L  TRANS 

67.2 

12 . 3 

MARIETTA 

67.2 

12.2 

67.3 

12 . 3 

SIKORSKY 

RT 

L  TRANS 

56.2 

12.5 

55.5 

11.8 

55.4 

12.4 

NASA 

RT 

L  TRANS 

59.3 

11.7 

LANGLEY 

59.2 

11.6 

59.2 

11.7 

AVERAGE 

59.8 

12 . 1 

STANDARD  DEVIATION 

4.3 

0.3 

NOTE:  NORTHROP  SPECIMENS  TAKEN  FROM  WEB/FLANGE  SECTION. 
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TABLE  G8 


COMPANY 


LTV 


NORTHROP 


MARTIN 

MARIETTA 

NASA 

LANGLEY 


COMPRESSION  RESULTS  FOR 
IN905XL  FORGING 


TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

RT 

S  TRANS 

54.1 

11.5 

59.3 

12.0 

53.7 

11.8 

RT 

S  TRANS 

50.8 

11.9 

51.1 

11.9 

50.1 

11.8 

RT 

S  TRANS 

57.1 

12.2 

57 . 1 

12.1 

56.5 

12.0 

RT 

S  TRANS 

56.5 

11.6 

AVERAGE 

54.6 

11.9 

STANDARD  DEVIATION 

3.2 

0.2 

NOTE 


NORTHROP  SPECIMENS  TAKEN  FROM  WEB/FLANGE  SECTION 


TABLE  G9 


COMPRESSION  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  F) 

(KSI) 

(MSI) 

GENERAL  RT  LONG  58.0  11.4 

DYNAMICS  (*) 


(*)  : 


HEAT  TREATED  TO  THE  FOLLOWING  SCHEDULE: 
STEP  1  -  850F  FOR  2  HRS 
STEP  2  -  665F  FOR  2  HRS 
STEP  3  -  WARM  WATER  QUENCH 
STEP  4  -  230F  FOR  24  HRS 


TABLE  GIO 

COMPRESSION  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  F) 

(KSI) 

(MSI) 

11 . 7 
11.7 


11.7 

0.0 


(*):  HEAT  TREATED  TO  THE  FOLLOWING  SCHEDULE: 

STEP  1  -  850F  FOR  2  HRS 
STEP  2  -  665F  FOR  2  HRS 
STEP  3  -  WARM  WATER  QUENCH 
STEP  4  -  230F  FOR  24  HRS 


GENERAL 

DYNAMICS 


RT 


L  TRANS 


(*) 


59.3 

55.9 


AVERAGE 

STANDARD  DEVIATION 


57.6 

2.4 


TABLE  Gll 


lOSIPESCU  SHEAR  RESULTS  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION  SHEAR 

STRENGTH 

(KSI) 


LTV 


LONG 


41.8 

41.7 


AVERAGE 


41.8 


STANDARD  DEVIATION 


0.1 


TABLE  G12 

lOSIPESCU  SHEAR  RESULTS  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION  SHEAR 

STRENGTH 

(KSI) 


LTV  L  TRANS  40.4 

41.4 

41.7 

41.1 


AVERAGE 


41.2 


STANDARD  DEVIATION 


0.6 


TABLE  G13 


AMSLER  DOUBLE  SHEAR  RESULTS  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION  SHEAR 

STRENGTH 

(KSI) 


GENERAL  DYNAMICS  (*) 

L  -  S 

37.7 

37.9 

AVERAGE 

37.8 

STANDARD  DEVIATION 

0.1 

(*):  HEAT  TREATED  TO  THE  FOLLOWING  SCHEDULE: 

STEP  1  -  aSOF  FOR  2  HRS 
STEP  2  -  665F  FOR  2  HRS 
STEP  3  -  WARM  WATER  QUENCH 
STEP  4  -  230F  FOR  24  HRS 


TABLE  G14 

AMSLER  DOUBLE  SHEAR  RESULTS  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION  SHEAR 

STRENGTH 

(KSI) 


NORTHROP 

L  -  S 

39.6 

39.3 

39.3 

NASA-LANGLEY 

L  -  S 

41.0 

40.9 

40.7 

AVERAGE 


40.1 


STANDARD  DEVIATION 


0.8 
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TABLE  G15 


AMSLER  DOUBLE  SHEAR  RESULTS  FOR 
IN905XL  FORGING 

COMPANY  ORIENTATION  SHEAR 

STRENGTH 

(KSI) 

NASA-LANGLEY  T  -  S  40.9 

41.0 

40.7 

AVERAGE  40.9 

STANDARD  DEVIATION  0.2 

TABLE  G16 

SLOTTED  SHEAR  RESULTS  FOR 
IN905XL  FORGING 

COMPANY  ORIENTATION  SHEAR 

STRENGTH 

(KSI) 

MCAIR  LONG  44.5 

41.5 

38.0 

AVERAGE  41.3 

STANDARD  DEVIATION  3.3 
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TABLE  G17 


BEARING  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

ORIENTATION 

e/D 

BEARING 

ULT.  STR. 

(KSI) 

BEARING 

YIELD  STR. 
(KSI) 

LTV 

LONG 

1 . 5 

97 . 0 

82.5 

95 . 9 

83.7 

NORTHROP 

LONG 

1 . 5 

102.0 

83 . 9 

89.4 

77 . 7 

100.8 

82 . 3 

NASA-LANGLEY 

LONG 

1 . 5 

88.4 

79.3 

92 . 6 

78.7 

AVERAGE 

97.0 

82.0 

STANDARD 

DEVIATION 

5.0 

2.5 

NOTE :  NORTHROP 

SPECIMENS  TAKEN  FROM  WEB/FLANGE  SECTION. 

TABLE  G18 

BEARING  RESULTS  FOR 

IN905XL  FORGING 

COMPANY 

ORIENTATION 

G/D 

BEARING 

BEARING 

ULT.  STR. 

YIELD  STR. 

(KSI) 

(KSI) 

LTV 

L  TRANS 

1 . 5 

118.0 

91.5 

115.0 

97.9 

NORTHROP 

L  TRANS 

1.5 

85.3 

77 . 3 

98.1 

82.3 

86.7 

77 . 2 

AVERAGE 

100.6 

85.2 

STANDARD 

DEVIATION 

15.4 

9.2 

NOTE:  NORTHROP  SPECIMENS  TAKEN  FROM  WEB/FLANGE  SECTION. 
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TABLE  G19 


BEARING  RESUITS  FOR 
IN905XL  FORGING 


COMPANY 

ORIENTATION 

e/D 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 

YIELD  STR. 
(KSI) 

MCAIR 

LONG 

2.0 

125.0 

104.0 

125.0 

107.0 

124.0 

102.0 

LTV 

LONG 

2.0 

118.0 

91.5 

115.0 

97.9 

NORTHROP 

LONG 

2.0 

125.1 

96.5 

125.9 

95.7 

125.9 

93.7 

AVERAGE 

123.0 

98.5 

STANDARD 

DEVIATION 

4.1 

5.3 

TABLE  G20 

BEARING  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

ORIENTATION 

e/D 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 

YIELD  STR. 
(KSI) 

GENERAL 

LONG 

o 

111.0 

93.4 

DYNAMICS 

(*) 

113.3 

92.9 

AVERAGE 

112.2 

93.2 

STANDARD 

DEVIATION 

1.6 

0.4 

(*):  HEAT  TREATED  TO  THE  FOLLOWING  SCHEDULE: 

STEP  1  -  850F  FOR  2  HRS 
STEP  2  -  665F  FOR  2  HRS 
STEP  3  -  WARM  WATER  QUENCH 
STEP  4  -  230F  FOR  24  HRS 
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TABLE  G21 


BEARING  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

ORIENTATION 

e/D 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 

YIELD  STR. 
(KSI) 

MCAIR 

L  TRANS 

2 . 0 

105.0 

101.0 

123.0 

103.0 

122.0 

103.0 

LTV 

L  TRANS 

o 

(N 

117.2 

100.5 

124.7 

97.3 

NORTHROP 

L  TRANS 

2.0 

117.5 

89.0 

124.2 

92.2 

115.7 

89.0 

AVERAGE 

118.7 

96.9 

STANDARD 

DEVIATION 

6.5 

6.0 

TABLE  G22 

BEARING  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

ORIENTATION 

e/D 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 

YIELD  STR. 
(KSI) 

GENERAL 

L  TRANS 

2.0 

108.4 

89.3 

DYNAMICS 

(*) 

107.9 

90.4 

AVERAGE 

108.2 

89.9 

STANDARD 

DEVIATION 

0.4 

00 

o 

(*):  HEAT  TREATED  TO  THE  FOLLOWING  SCHEDULE; 

STEP  1  -  850F  FOR  2  HRS 
STEP  2  -  665F  FOR  2  HRS 
STEP  3  -  WARM  WATER  QUENCH 
STEP  4  -  230F  FOR  24  HRS 
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TABLE  G23 


FRACTURE  TOUGHNESS  RESULTS  FOR 
IN905XL  FORGING 

COMPANY  ORIENTATION  KIC  Kq  COMMENT 

(KSI  in-0.5)  (KSI  in-0.5) 


MCAIR  L-T 

NORTHROP  L-T 

MARTIN  L-T 

MARIETTA 

AVERAGE 
STANDARD  DEVIATION 


18.8 

VALID 

24.9 

VALID 

37.9 

(1) 

38.3 

(1) 

27.7 

(2) 

21.9 

34.6 

4.3 

6.0 

(1) ;  INVALID  DUE  TO  Pmax/Pq  >  1.10 

(2) :  INVALID  DUE  TO  PRE-CRACK  GROWTH  >  0.55W 

NOTE;  NORTHROP  SPECIMENS  TAKEN  FROM  END  SECTION. 


TABLE  G24 


FRACTURE  TOUGHNESS  RESULTS  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION  KIC  Kq  COMMENT 

(KSI  in^O.5)  (KSI  in^O.5) 


MCAIR  T-L  23.5 

21.0 


LTV 

T-L 

33.9 

35.4 

31.5 
33.4 

NORTHROP 

T-L 

34.4 

33.4 

MARTIN 

MARIETTA 

T-L 

22.8 

21.7 

■  .jRACE 

22.3 

30.8 

STANDA  ,l)  DEVIATION 

1.7 

5.4 

(1) :  INVAL'D  DUE  TO  Pmax/Pq  >1.10 

(2) :  INVALID  DUE  TO  PRE-CRACK  GROWTH  >  0.55W 

NOTE;  NORTHROP  SPECIMENS  TAKEN  FROM  END  SECTION. 


VALID 

VALID 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(2) 

(2) 
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TABLE  G25 


FRACTURE  TOUGHNESS  RESULTS  FOR 
IN905XL  FORGING 

COMPANY  ORIENTATION  KIC  Kq  COMMENT 

(KSI  in'-O.S)  (KSI  iiT'O.B) 


LTV 

T-S 

34.1 

(1) 

33.3 

(1) 

AVERAGE 

33.7 

STANDARD  DEVIATION 

0.6 

(1):  INVALID  DUE  TO  Pmax/ Pq  >  1.10 
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TABLE  G76 


FRACTURE  TOUGHNESS  RESULTS  FOR 
IN905XL  FORGING 

COMPANY  ORIENTATION  KIC  Kq  COMMENT 

(KSI  in'O.S)  (KSI  in^O.5) 


MCAIR 

S-T 

17.8 

VALID 

19.3 

VALID 

MARTIN 

S-T 

15.6 

MARIETTA 

16.3 

15.0 

(1) 

AVERAGE 

17.2 

15.0 

STANDARD  DEVIATION 

1.6 

(1):  INVALID  DUE  TO  PRE-CRACK  GROWTH 

>  0. 55W 

TABLE  G27 

FRACTURE  TOUGHNESS  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

ORIENTATION 

KIC 

(KSI  in"0.5) 

Kq 

(KSI  in"0.5) 

COMMENT 

MARTIN 

MARIETTA 

S-L 

19.5 

19.1 

23.8 

VALID 

(1) 

(2) 

AVERAGE 

19.5 

21 . 5 

STANDARD  DEVIATION 

3.3 

(1)  •• 
(2)  : 


INVALID  DUE  TO  ASSYMETRIC  CRACK  GROWTH 
INVALID  DUE  TO  PRE-CRACK  GROWTH  >  0.55W 


TABLE  G28 


FRACTURE  TOUGHNESS  RESULTS  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION  KIC  Kq  COMMENT 

(KSI  in'0.5)  (KSI  in''0.5) 


GENERAL 

L-T 

32.4 

(1)  - 

(2) 

DYNAMICS 

35.1 

(1). 

(2) 

AVERAGE 

33.8 

STANDARD  DEVIATION 

1.9 

(1) :  SPECIMEN  THICKNESS  LESS  THAN  REQUIRED  FOR  VALIDITY 

(2) :  HEAT  TREATED  TO  THE  FOLLOWING  SCHEDULE: 

STEP  1  -  850F  FOR  2  HRS 
STEP  2  -  665F  FOR  2  HRS 
STEP  3  -  WARM  WATER  QUENCH 
STEP  4  -  230F  FOR  24  HRS 


TABLE  G29 

FRACTURE  TOUGHNESS  RESULTS  FOR 
IN905XL  FORGING 


COMPANY 

ORIENTATION 

KIC 

(KSI  in*0. 5  ) 

Kq 

(KSI  Ln"0.5) 

COMMENT 

GENERAL 

T-L 

29.8 

(1) . (2) 

DYNAMICS 

30.7 

(1) - (2) 

AVERAGE 

30.3 

STANDARD  DEVIATION 

0.6 

(1) ;  SPECIMEN  THICKNESS  LESS  THAN  REQUIRED  FOR  VALIDITY 

(2) :  HEAT  TREATED  TO  THE  FOLLOWING  SCHEDULE: 

STEP  1  -  850F  FOB  2  HRS 
STEP  2  -  665F  FOR  2  HRS 
STEP  3  -  WARM  WATER  QUENCH 


Novamet  IN905XL  Forging 


>• 

>- 

> 

1^: 

i£: 

k; 

CO 

CO 

CO 

oc 

oc 

oc 

o 

O 

O 

CO 

CO 

CO 

00 

o 

+ 

LU 

O 


3 

O 


O 

+ 

LU 

O 


O’ 

CD 

■*^ 

O 

+ 

9 

LU 

00  Z 

!  q 

O 

!  1-1 

X  o 


*  ' 


« 


*  ^ 


To 

3 

o 

> 

<0 

W- 

a 

CO 

CCi 


a'’ 

£ 

o 

9 

LJ. 

00 

00 

o 

£. 

o 

o 


in  CO 
o  _Q) 

LU  O 
O  >' 

T— 


I  .  _ i,_. 

o  o 

00  CD 


o  o 

Tl-  C\J 


CO-^'-CDcoco  — 


28 


figure  C2  Fatigue  Results  for  IN005XL  Forging  (R=0.1,  Kt«1.0),  Sikorsky. 


TABLE  G30 


FATIGUE  RESULTS  WITH  R=0.1  AND  Kt=1.0  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION  STRESS  CYCLES 

(KSI) 


SIKORSKY  LONG  70.0  3,000  # 

70.0  7,000  ! 

60.0  16,000  £. 

60.0  11,000 

50.0  42,000 

50.0  10,000,000  * 

45.0  10,000,000  * 

40.0  10,000,000  * 


(*):  INDICATES 
(#):  INDICATES 
( ! ) :  INDICATES 
(&):  INDICATES 


A  RUNOUT  TEST 
THAT  SPECIMEN  WAS 
THAT  SPECIMEN  WAS 
THAT  SPECIMEN  WAS 


PREVIOUSLY  TESTED 
PREVIOUSLY  TESTED 
PREVIOUSLY  TESTED 


TO  RUNOUT  @  40  KSI 
TO  RUNOUT  @  50  KSI 
TO  RUNOUT  @  45  KSI 
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TABLE  G31 


FATIGUE  RESULTS  WITH  R=0.1  AND  Kt=1.0  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION 


STRESS 

(KSI) 


CYCLES 


SIKORSKY 


L  TRANS 


60.0  19,000  # 

50.0  10,000,000  * 


(*);  INDICATES  A  RUNOUT  TEST 

(#):  INDICATES  THAT  SPECIMEN  WAS  PREVIOUSLY  TESTED  TO  RUNOUT  @  50  KSI 
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TABLE  G32 


FATIGUE  RESULTS  WITH  R=0.1  AND  Kt=1.0  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION 


STRESS  CYCLES 

(KSI) 


SIKORSKY 


S  TRANS 


70.0  1,000  # 

60.0  23,000 

50.0  10,000,000  * 


(*):  INDICATES  A  RUNOUT  TEST 

(#);  INDICATES  THAT  SPECIMEN  WAS  PREVIOUSLY  TESTED  TO  RUNOUT  @  50  KSI 
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Novamet  IN905XL  Forging 
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Datigue  Results  for  IN9n5XL  Forglnc^  (R=-l.n,  Kt= 


TABLE  G33 


COMPANY 


SIKORSKY 


FATIGUE  RESULTS  WITH  R=-1.0  AND  Kt=1.0  FOR 
IN905XL  FORGING 

ORIENTATION  STRESS 

(KSI) 


LONG 


35.0 


CYCLES 


61,200 


3) 


TABLE  G34 


FATIGUE  RESULTS  WITH  R=-1.0  AND  Kt=1.0  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION 


STRESS 

(KSI) 


CYCLES 


SIKORSKY 

L  TRANS 

60.0 

1,000  # 

50.0 

2,000  ! 

45.0 

12,500 

45.0 

12,000  & 

40.0 

32,500 

35.0 

10,000,000  » 

30.0 

10,000,000  * 

20.0 

10,000,000  * 

(*)  : 

{*)  ■■ 

INDICATES 

INDICATES 

A  RUNOUT  TEST 

THAT  SPECIMEN 

WAS 

PREVIOUSLY 

TESTED 

TO 

RUNOUT 

@ 

30 

KSI 

(  !  )  : 

INDICATES 

THAT 

SPECIMEN 

WAS 

PREVIOUSLY 

TESTED 

TO 

RUNOUT 

@ 

20 

KSI 

(&)  : 

INDICATES 

THAT 

SPECIMEN 

WAS 

PREVIOUSLY 

TESTED 

TO 

RUNOUT 

@ 

35 

KSI 
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Novamet  IN905XL  Forging 
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^!2,ure  G4  Fatigue  Results  for  IN905XL  Forging  (R=0.1,  Kt=3.0).  Sikorsky. 


TABLE  G35 


FATIGUE  RESULTS  WITH  R=0.1  AND  Kt=3.07  FOR 
IN905XL  FORGING 


COMPANY 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

SIKORSKY 

LONG 

40.0 

2,400 

30.0 

17,000 

20.0 

57,000 

15.0 

96,000 

10.0 

10,000,000 

10.0 

10,000,000 

(»);  INDICATES  A  RUNOUT  TEST 

(#);  indicates  that  SPECIMEN  WAS  PREVIOUSLY  TESTED  TO  RUNOUT  @  10  KSI 


TABLE  G36 


FATIGUE  RESULTS  WITH  R=0.1  AND  Kt=3.07  FOR 
IN905XL  FORGING 


COMPANY 


SIKORSKY 


ORIENTATION 


L  TRANS 


STRESS  CYCLES 

(KSI) 


30.0  10,000  # 

15.0  187,400 

10.0  10,000,000  * 


(*):  INDICATES  A  RUNOUT  TEST 

(#):  INDICATES  THAT  SPECIMEN  WAS  PREVIOUSLY  TESTED  TO  RUNOUT  @  10  KSI 
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TABLE  G37 


COMPANY 


SIKORSKY 


(*):  INDICATES 

(#):  INDICATES 


FATIGUE  RESULTS  WITH  R=0.1  AND  Kt=3.07  FOR 
IN905XL  FORGING 


ORIENTATION 


STRESS 

(KSI) 


S  TRANS 


30.0 

20.0 

15.0  10 


A  RUNOUT  TEST 

THAT  SPECIMEN  WAS  PREVIOUSLY  TESTED  TO  RUNOUT 


CYCLES 


16,000  # 
213,400 
000,000  * 


15  KSI 


Novamet  IN905XL  Forging 
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Figure  G5  Fatigue  Results  for  IN905XL  Forging  (R=-1.0,  Kt=3.0).  Sikorsky 


TABLE  G38 


FATIGUE  RESULTS  WITH  R=-1.0  AND  Kt=3.07  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION 


STRESS 

(KSI) 


SIKORSKY 


LONG 


20.0 

15.0 


(*):  INDICATES  A  RUNOUT  TEST 

(#):  INDICATES  THAT  SPECIMEN  WAS  PREVIOUSLY  TESTED  TO  RUNOUT 


CYCLES 


14,000 

67,000 


15  KSI 


40 


TABLE  G39 


FATIGUE  RESULTS  WITH  R=-1.0  AND  Kt=3.07  FOR 
IN905XL  FORGING 


COMPANY  ORIENTATION 


STRESS 

(KSI) 


CYCLES 


SIKORSKY 

L  TRANS 

30.0 

4,000 

15.0 

50,000 

12 . 5 

112,400 

10.0 

10,000,000 

(•):  INDICATES  A  RUNOUT  TEST 

(#):  INDICATES  THAT  SPECIMEN  WAS  PREVIOUSLY  TESTED  TO  RUNOUT  @  10  KSI 


FATIGUE  CRACK  GROWTH  RATES 


do/dN«CAK" 
C=  1.441E-08 
n-r  3.019 


X 

X 


f 


SPEC  R  or  K 

X  rsui  0.10 

O  F8L1-A  0.10 


AK  (ksivTn) 

1  1  I _ L  I  1  I  I _ I _ I  III _ 1_1 

10 


KGRAD 

-2.00 

2.00 


J_i 

100 


i^atlgue  Crack  Growth  Rate  Data  for  1N905XL  Forging 
(D-T  Orientation,  KGRAD  -2.00  and  2.00).  Northrop 


tablp:  cao 


Fatigue  Crack  Growth  Data  Associated  With 
Figure  G6  (Gpeclncn  FBLl) 


automated  eatigue  crack 

GROWTH  RATE  ANALYSIS 


Specimen  Id.  F8L1 

Geometry 

C(T) 

Contract  #  95874 

Or  1 entat 1  on 

L-T 

Material  IN905XL 

FG 

Yield  (ksl) 

55.5 

Temperature  (F)  72 

Modu 1  us 

10.8 

Environment  95%  H.A 

• 

Specimen  Dimensions 

(In) 

Thickness  0.248 

Notch  depth 

0.267 

Width  1.497 

Gage  length 

1.000 

Height  0.900 

Alpha  ratio 

1.250 

Precrack  Parameters 

Pmax  <lbs)  500.0 

Stress  ratio 

(R)  0.10 

Final  a  (In)  0.305 

Kmax 

7.12 

Test  Parameters 

Initial  a  (In)  0.300 

Initial  K 

7.20 

K-gradlent  -2.00 

Stress  ratio 

(R)  0.10 

K  Coeff 

EvB/P  Coeff 

Ana  lysis 

Codes 

0.886000 

1.000980 

KRP  1 

2 

4.640000 

-4.669510 

-13.320000 

18.460100 

14.720000 

-236.824997 

-5.600000 

1214.880000 

0.000000 

2143.570100 

Visual  Observations 

EvB/P  Crack  (EvB/P) 

Crack  (visual ) 

Error 

CAF 

17.92  0,296 

0.307 

O.OlO 

0.981 

30.10  0.518 

0.517 

-.001 

0.979 

48.79  0.701 

0.696 

-  .004 

0.978 

58.12  0.761 

0.750 

-  .01  1 

0.978 

238.74  1.114 

1.115 

0.002 

0.975 

282.16  1.142 

1.145 

0.003 

0.975 

Co»ntT)ent5 

Date  of  test!  01-18-1988 
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TABLE  C40  (Continued) 


U'Lt  inKti  ij.  r0Li 

Pmax  E«B/P  a  N  4b 

(lbs)  On)  (XI)  On) 

18.14  0.3019  3521 

480  18.32  0.3064  4604  0.0090 

472  18.50  0.3109  5787  0.0093 

464  18.70  0.3157  7021  0.0090 

455  18.68  0.3199  8152  0.0086 

448  19.06  0.3243  9384  0.0092 

440  19.27  0.3290  10720  0.0092 

432  19.46  0.3335  12052  0.0092 

425  19.67  0.3382  13486  0.0090 

417  19.86  0.3425  14819  0.0087 

410  20.06  0.3470  16301  0.0093 

403  20.28  0.3518  17928  0.0090 

396  20.47  0.3559  19378  0.0088 

389  20. o9  0.3606  21003  0.0093 

383  20.91  0.3652  22723  0.0090 

376  21.12  0.3696  24379  0.0088 

370  21.34  0.3740  26105  0.0089 

364  21.56  0.3785  27906  0.0091 

358  21.79  0.3831  29847  0.0092 

352  22.02  0.3877  31788  0.0087 

346  22.24  0.3919  33656  0.0088 

340  22.48  0.3965  35715  0.0091 

334  22,71  0.4010  37777  0.0089 

329  22.95  0.4054  39930  0.0089 

323  23.19  0.4099  42153  0.0091 

318  23.45  0.4145  44501  0.0091 

312  23.69  0.4190  46814  0.0087 

307  23.94  0.4233  49128  0.0088 

302  24.19  0.4278  51628  0.0092 

297  24.46  0.4324  54216  0.0091 

292  24.72  0.4369  56803  0.0090 

287  24.99  0.4415  59570  0.0091 

283  25.26  0.4459  62292  0.0089 

278  25.53  0.4504  65120  0.0091 

273  25.82  0.4550  68171  0.0090 

269  26.09  0.4594  71108  0.0089 

264  26.38  0.4639  74160  0.0090 

260  26.67  0.4685  77321  0.0090 

256  26.96  0.4730  80594  0.0089 

251  27,25  0.4773  83865  0.0087 

247  27.54  0.4817  87138  0.0088 

243  27.84  0.4862  90631  0.0093 

239  28.17  0.4910  94393  0.0093 

235  28.48  0.4954  98051  0.0089 

231  28.79  0.4998  101708  0.0089 

227  29.11  0.5043  105495  0.0090 

224  29.44  0.5089  109421  0.0090 

220  29.77  0.5134  113485  0.0089 

216  30.10  0.5178  117496  0.0090 


iH  BS/iN  iK  CCL  AKeff 

(XI)  (In/cyc)  (ksWIn)  (ksWIn) 


2266  3.952E-06  6.17  .176  5.65 
2418  3.B63E-06  6.12  .176  5.60 
2364  3.e07E-06  6.07  .175  5.56 
2363  3.643E-06  6.0)  ,176  5.50 
2569  3.569E-06  5.96  .175  5.46 
2668  3.433E-06  5.91  .176  5.41 

2766  3.321E-06  5.65  .176  5.36 

2767  3.247E-06  5.60  .175  5  32 
2815  3.105E-06  5.75  .176  5.26 
3108  2.996E-06  5.70  .176  5  22 
3078  2.9I7E-06  5.65  .176  5.17 
3076  2.864E-06  5.60  .176  5  13 
3345  2.776E-06  5.55  .175  5.09 
3376  2.663E-06  5.50  .176  5.04 
3383  2.604E-06  5.45  .176  4.99 
3526  2.S32E-06  5.40  .176  4.95 
3742  2.431t-06  5.36  .175  4.91 
3882  2.372E-06  5.31  .175  4.87 
3809  2.296E-06  5.26  .176  4.82 
3927  2.249E-06  5.21  .184  4.73 
4121  2.2I3E-06  5.17  .188  4.66 
4216  2.109E-06  5.12  .195  4.58 
4375  2.040E-06  5.08  .196  4.53 
4571  1.996E-06  5.03  .203  4.46 
4661  I.947E-06  4.99  .206  4.40 
4627  I.8B7E-06  4.94  .206  4.36 
4814  1.828E-06  4.90  .2)3  4.29 
5086  l.e03E-06  4.66  .2)0  4.26 
5175  1.751E-06  4.61  .211  4.22 
5354  I.686E-06  4.77  ,2)7  4  15 
5490  I.655E-06  4.73  .216  4.12 
5550  l,605E-06  4.69  .218  4.07 
5879  1.540E-06  4.64  .220  4.02 

5988  1.510E-06  4.60  .224  3.97 

5989  1.494E-06  4.56  .231  3.90 
6213  I.454E-06  4.52  ,232  3.86 
6434  1.404E-06  4.48  .233  3.82 
6544  I.357E-06  4.44  .235  3,77 
6544  1.334E-06  4.40  .239  3.72 
6766  I.305E-06  4.36  .242  3.68 
7255  I.279E-06  4.32  .246  3.62 
7420  1.249E-06  4.29  .248  3  58 
73)5  I.21IE-06  4.25  .254  3.52 
7444  I.197E-06  4.2)  .252  3.50 
7713  I.I72E-06  4.17  .258  3.44 
7990  I.131E-06  4.13  .264  3.38 
8075  I.IOOE-06  4.10  .267  3.34 
8715  1.0276-06  4.06  .272  3.28 
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TABLE  r,40  (Continued) 


Spcclaan  Id.  FM.! 


nnaii 

£«B/P 

a 

N 

6a 

AN 

6a/6N 

4K 

ca 

4KeFf 

(lb*) 

(In) 

(XI) 

(In) 

(XI) 

(In/cyc) 

(klWIn) 

(ktUIn) 

213 

30.44 

0.5223 

122201 

0.0090 

9420 

9.573E-07 

4.02 

.272 

3.26 

209 

30.78 

0.5268 

126916 

0.0068 

9240 

9.535E-07 

3.99 

.270 

3.24 

206 

31.12 

0.5311 

131441 

0.0090 

9386 

9.6t7E-07 

3.95 

.274 

3.19 

202 

31.49 

0.5356 

136302 

0.0093 

9888 

9.423E-07 

3.92 

.276 

3.15 

199 

31.86 

0.5405 

141328 

0.0092 

10047 

9.I59E-07 

3.88 

.281 

3.10 

196 

32.22 

0.5450 

146349 

0.0090 

10044 

8.929E-07 

3.85 

.284 

3.06 

192 

32.59 

0.5494 

151372 

0.0087 

10223 

8.S06E-07 

3.81 

.289 

3.01 

189 

32.94 

0.5537 

156572 

0.0091 

10779 

8.421E-07 

3.76 

.292 

2.97 

186 

33.35 

0.5565 

162151 

0.0094 

11412 

e.246E~07 

3.74 

.295 

2.93 

183 

33.74 

0.5631 

167984 

0.0088 

II45S 

7.716E-07 

3.71 

.300 

2.89 

180 

34.11 

0.5673 

173606 

0.0087 

11656 

7.437E-07 

3.68 

.305 

2.84 

177 

34.50 

0.5716 

179640 

0.0090 

12535 

7.213E-07 

3.65 

.306 

2.81 

174 

34.91 

0.5764 

186141 

0.0091 

13078 

6.951E-07 

3.61 

.314 

2.76 

171 

35.31 

0.5809 

192717 

0.0090 

13416 

6.717E-07 

3.58 

.314 

2.73 

168 

35.73 

0.5854 

199557 

0.0090 

13944 

6.451E-07 

3.55 

.320 

2.68 

169 

36. 15 

0.5899 

206661 

0.0090 

14469 

6.213t-07 

3.52 

.329 

2.62 

163 

36.58 

0.5944 

214026 

0.0090 

14725 

6.144E-07 

3.49 

.324 

2.62 

160 

37.01 

0.5989 

221386 

0.0089 

14977 

5.9411-07 

3.45 

.327 

2.58 

157 

37.44 

0.6033 

229003 

0.0089 

15501 

5.739E-07 

3.42 

.320 

2.59 

155 

37.68 

0.6076 

236887 

0.0090 

I6D^8 

5.6I7E-07 

3.39 

.321 

2.56 

152 

36.33 

0.6123 

245023 

0.0091 

16S55 

5.488E-07 

3.36 

.325 

2.52 

149 

38.60 

0.6169 

253442 

0.0091 

17158 

5.301E-07 

3.33 

.341 

2.44 

141 

39.27 

0.6214 

262181 

0.0090 

ITTOB 

5.036E-07 

3.30 

.344 

2.41 

144 

39.74 

0.6259 

271239 

0.0091 

18443 

4.91IE-07 

3.27 

.348 

2.37 

142 

40.23 

0.6304 

280623 

0.0091 

19084 

4.746E-07 

3.24 

.353 

2.33 

140 

40.71 

0.6349 

290323 

0.0090 

19716 

4.557E-07 

3.21 

.355 

2.30 

137 

41.21 

0.6394 

300339 

0.0091 

20457 

4.428e-07 

3.19 

.361 

2.26 

135 

41.72 

0.6440 

310780 

0.0092 

21774 

4.2)Q£-07 

3.16 

.360 

2.24 

132 

42.24 

0.6466 

322113 

0.0092 

23066 

3.9e0E-07 

3.13 

.373 

2.18 

130 

42.77 

0.6532 

333866 

0.0069 

23479 

3.89ZE-07 

3.10 

.368 

2.18 

128 

43.28 

0.6575 

345592 

0.0069 

24677 

3.5911-07 

3.07 

.387 

2.09 

126 

43.82 

0.6620 

358535 

0.0000 

26307 

3.4191-07 

3.04 

.396 

2.04 

124 

44.36 

0.6665 

371899 

0.0089 

27349 

3.2721-07 

3.02 

.401 

2.01 

121 

44.91 

0.6710 

365884 

0.0090 

28957 

3.091E-07 

2.99 

.395 

2.01 

1  19 

45.47 

0.6755 

400856 

6.0090 

31437 

2.862E-07 

2.96 

.404 

1.96 

in 

46.05 

0.6800 

41732  ■ 

(7.0090 

34774 

2.6001-07 

2.94 

.411 

1.92 

1 15 

46.63 

0.6845 

435631 

0.0090 

39425 

2.26IE-87 

2.91 

.424 

1 .86 

113 

47.22 

0.68'‘0 

456746 

0.0094 

59339 

1.5921-07 

2.88 

.437 

1.80 

47.88 

0.6940 

494969 

49.77 

0.7076 

1233705 

103 

50.17 

0.7104 

1382902 

0.0087 

336966 

2.5521-08 

2.76 

.493 

1.55 

102 

51 .02 

0.7162 

1572671 

0.0098 

485317 

2.0131-08 

2.74 

.455 

1.66 

100 

51 .60 

0.7202 

1868219 

0.0084 

565011 

I.494E-08 

2.71 

.456 

1.64 

98 

52.28 

0.7247 

2137682 

0.0092 

559899 

I.647E-08 

2.69 

.453 

1.63 

96 

53.00 

0.7294 

24281 18 

0.0098 

606915 

1. 6171-08 

2.66 

.436 

1.67 

95 

53.60 

0.7345 

2746597 

0.0092 

624273 

1.4781-08 

2.64 

.454 

1 .60 

93 

54.46 

0.7366 

3052391 

0.0086 

622384 

1.4131-08 

2.61 

.459 

1.57 

91 

55.21 

0.7433 

3368982 

0.0086 

737235 

1. 1641 -08 

2.59 

.474 

1.51 

90 

55.85 

0.7472 

3789626 

0.0067 

818376 

1.0691-08 

2.57 

.482 

1.48 

Spaclaen  la.  F61.I 

Pafle 

3 

<ib9} 

14B/P  a 

(In) 

N 

(XI) 

4a 

(In) 

AN 

(XI) 

4a/4N 

(tn/cycl 

AK 

(k»U(n) 

CCL 

AKeff 
(ki  Win) 

S8 

56.67  0,7521 

57.42  0.7565 

4187357 

4515723 

0.0093 

726097 

1.2801-08 

2.54 

.477 

1.48 

45 
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TABLE  041 


Fatigue  Crack  Crowth  Data  Associated 
with  Cfi  (Specimen  F8T.1-A) 


AUTOMATED  E AT 1 GUE  CRACK 
GROWTH  RATE  ANALYSIS 


Specimen  Id.  FSLl-A 

Contract  #  95874 

Hater Isl  IN905XL  FG 

Temperature  (F)  72 

Env  I  ronment  95*1  H .  A . 


Geometry  C(T) 

Orientation  L-T 

Yield  (ksl)  55.5 

Hodu I  us  10.8 


Specimen  Dimensions  (In) 

Notch  depth  0.267 
Gage  length  1.000 
Alpha  ratio  1.250 


Thickness  0.248 
Width  1.497 
Height  0.900 


Precrack  Parameters 

Stress  ratio  (R)  0.10 
Kmax  7.12 


Pmax  (lbs)  500.0 

Final  a  (In)  0.305 


Test  Parameters 

Initial  K  4.40 

Stress  ratio  (R)  0.10 


Initial  a  (In)  0.765 
K-gradlent  2.00 


K  CoeFf  EvB/P  Coeff  Analysis  Codes 

0.886000  1.000980  KRP  I  2 

4.640000  -4.669510 

-13.320000  18.460100 

14.720000  -236.824997 

-5.600000  1214.880000 

0.000000  -2143.570100 


Visual  Observations 


EvB/P 

Crack 

(EvB/P) 

Crack  (visual) 

Error 

CAF 

17.92 

0. 

.296 

0.307 

0.010 

0.981 

30.10 

0 

.518 

0.517 

-.001 

0.979 

48.79 

0. 

.701 

0.696 

-.004 

0.978 

58.12 

0. 

,761 

0.750 

-.01  1 

0.978 

238.74 

1  . 

.114 

1 .115 

0.002 

0.975 

282.16 

1 . 

.  142 

1  .  145 

0.003 

0.975 

Comments 

Date  oF  Test  I  01-18-1988 
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TABLE  041  (Continued) 


Spaelmen  id.  FBlI-A 


ax  E<B/P 


(lb*) 


133 
133 
133 
133 
133 
133 
133 
132 
132 
132 
132 
132 
132 
131 
131 
131 
131 
130 
130 
130 
130 
123 
129 
129 
128 
128 
128 
127 
127 
127 
126 
126 
126 
126 
126 
124 
124 
123 
123 
122 
122 
121 
121 
120 
1 19 
1 19 
1 18 
1 18 


59.30 
60.14 
61.01 
61.86 
62.69 
63. 5T 

64.46 
66.40 

66.36 
67.29 

68.31 

69.32 

70.37 
71.43 

72.47 

73.55 
74.67 
75.78 
76.92 
78.12 
79.31 

80.56 
81.81 

83.14 
84.53 
85.86 

87.14 
88.49 
89.98 
91.58 

93.13 
94.65 

96.13 
97.68 
99.39 

101  . 18 
102.96 
104.60 
106.42 

106.36 
1 10.29 

112.27 

114.36 
1 16.47 

118.64 
120.83 

123.28 

126.64 
127.76 


a 

N 

6a 

(In) 

<X1) 

<ln| 

0.7672 

657) 

0.7718 

11976 

0.0093 

0.7765 

17080 

0.0091 

0.7809 

21862 

0.0088 

0.7898 

0.7943 

0.7989 

0.8034 

0.8079 

0.8126 

0.8172 

0.8218 

0.8264 

0.8308 

0.8353 

0.8399 

0.8443 

0.8488 

0.8534 

0.8578 

0.8624 

0.8669 

0.8716 

0.8764 

0.8808 

0.8850 

0.8893 

0.8940 

0.8989 

0.9035 

0.9080 

0.9122 

0.9165 

0.9212 

0.9269 

0.9306 

0.9346 

0.9391 

0.9437 

0.9483 

0.9628 

0.9674 

0.9620 

0.9664 

0.9711 

0.9759 

0.9803 

0.9845 


264 
30833 
35132 
39445 
43592 
47594 
51604 
55419 
59219 
62858 
66326 
69780 
73112 
76307 
79537 
82726 
85838 
88946 
91865 
94775 
97682 
100312 
102803 
105263 
107830 
110508 
112963 
115197 
117318 
1 19414 
121689 
123871 
126880 
127779 
129680 
131581 
133410 
135170 
136930 
138550 
140103 
141798 
143414 
144821 
146186 


0.0088 
0.0089 
0.0091 
0.0092 
0.0090 
0.0092 
0.0093 
0.0092 
0.0092 
0.0090 
0.0090 
0.0091 
0.0090 
0.0089 
0.0091 
0.0091 
0.0090 
0.0091 
0.0092 
0.0094 
0.0092 
0 . 0086 
0.0085 
0.0090 
0.0096 
0.0095 
0.0091 
0.0087 
0.0085 
0.0090 
0.0094 
0.0094 
0.0087 
0.0086 
0.0091 
0.0092 
0.009) 
0.0091 
0.0092 
0 . 0089 
0.009) 
0.0096 
0.0093 
0.0086 
0.0088 


Page  l 

*K«ff 
(ksWtn) 


4a/4N  4K  CCL 

(Kll  (tn/cyc)  (ksWin) 


I0S09  8.865E-07  4.01 
9886  9.246E-07  4.05 
9331  9.46IE-07  4.08 
8972  9.862E-07  4.12 


8721 

1.0268-06 

4.16 

8612 

1.056E-06 

4.  19 

8460 

1.0838-06 

4.23 

8149 

1 . I06E-06 

4.27 

6012 

1.1 448-06 

4.31 

7825 

1.1868-06 

4.3S 

7615 

1. 2138-06 

4.39 

7440 

1.2408-06 

4.43 

7107 

1.2678-06 

4.47 

6922 

1.2938-06 

4.51 

6786 

1. 3350-06 

4.55 

6527 

1.3798-06 

4.59 

6425 

1.3868-06 

4.63 

6418 

1. 4138-06 

4.67 

6302 

1.4368-06 

4.71 

6220 

1.4538-06 

4.75 

6027  1 

1.5078-06 

4.eo 

5829  I 

1.5728-06 

4.64 

58(7  I.624E-06 

4.ee 

5538  1 

6648-06 

4.93 

5121  1 

i  •6848-06 

4.97 

4951  1 

.7198-06 

5.02 

5027  1 

.7918-06 

S.06 

5245  1.827E-06 

5.  i  t 

5133  l.854f-06  5.15 
4688  I.933E-06  5.20 
4355  1.990E-05  5.25 
4217  2,02IE-06  5.29 
4371  2.053E-06  5.34 
4458  2. I04E-06  5  39 
4191  2.237E-06  5.44 
3907  2.238E-06  5.48 
3799  2.257E-06  5.53 
3803  2.400E-06  5.58 
3730  2.460t-06  5.63 
3589  2.525E-D6  5.68 
3520  2.598E-06  5.73 
3380  2.7I9E-06  5.79 
3173  2.ai4{-06  5.84 
3248  2.792E-06  5.89 
3312  2.B94E-06  5.94 
3024  3.060E-06  6.00 
2772  3.09IE-06  6  05 
2839  3.106E-06  6.11 


•272  3.25 

■269  3.29 

•268  3.32 

•271  3.33 

•267  3.38 

•269  3.41 

.267  3.44 

•273  3.45 

•272  3.48 

•274  3,50 

•273  3.54 

•276  3.56 

•274  3.60 

•279  3.61 

•272  3.68 

•325  3.44 

•335  3.42 

•328  3.49 

.323  3.54 

•325  3.57 

•325  3.60 

.329  3.61 

.321  3.68 

.326  3.68 

.325  3.73 

•321  3.78 

•334  3.74 

.323  3.84 

■306  3  98 

•314  3.9t 

•303  4.06 

•322  3.99 

•304  4,13 

•  309  4.14 

•303  4.21 

•308  4.21 

•308  4.25 

•291  4.40 

•294  4,41 

•314  4.3J 

•307  4.41 

•307  4,45 

301  4.53 

289  4.65 

294  4.66 

301  4.66 

292  4.76 

303  4.73 
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TARLK  r41  (Continued) 


Sp«cl«en  Id.  r8LI-A 


nms 

E4B/P 

• 

N 

Aa 

(Ibt) 

(In) 

(Xl) 

(In) 

117 

130.28 

0.9891 

147660 

0.0093 

U6 

132.91 

0.9938 

149017 

0.0090 

116 

I3S.4I 

0.9982 

150320 

0.0090 

IIS 

138. IS 

1 .0028 

151634 

0.0089 

IIS 

140. 7S 

1.0071 

152831 

0.0088 

114 

143.61 

1.0116 

154022 

0.0092 

113 

146.58 

1.0162 

155211 

0.0092 

113 

149.63 

1.0208 

156346 

0.0089 

II? 

IS?. 56 

1.0251 

157422 

0.0091 

Ill 

156.01 

1.0299 

158535 

0.0097 

no 

159.54 

1.0348 

159637 

0.0093 

no 

162.92 

1.0392 

160641 

0.0088 

109 

166.32 

1.0436 

161591 

0.0086 

loe 

169.69 

1  0478 

162475 

0.0085 

107 

173.21 

1  .0521 

163340 

0.0090 

107 

177.29 

1.0568 

164293 

0.0095 

106 

181.46 

1.0616 

165201 

0.0089 

105 

185.26 

1.0657 

165957 

0.0085 

104 

189.38 

1.0701 

166756 

0.0090 

103 

193.86 

1.0747 

167556 

0.0089 

10? 

198. 18 

1.0790 

168287 

0.0090 

101 

203.10 

1.0837 

169088 

0.0098 

101 

208.55 

i.oeae 

169889 

0.0099 

100 

213.99 

1.0936 

170654 

0.0097 

99 

219.64 

1.0984 

171348 

0.0087 

98 

224.37 

1.1023 

171963 

0.0083 

97 

229.84 

1.1067 

172558 

0.0089 

96 

235.73 

1.1113 

173195 

0.0094 

95 

242.32 

1.1161 

173846 

0.0095 

94 

248.81 

1.1208 

174442 

0.0089 

93 

255.02 

1.1250 

175031 

0.0093 

9? 

262.6? 

268.83 

1.1300 

1.1340 

175643 

176170 

0.0089 

Pafl«  2 


AN 

As/ AN 

AN 

CQ 

AKeff 

(XI) 

( In/cyc) 

(ksUin) 

(ktl/ln) 

2831 

3.292E-06 

6. 16 

.285 

4.89 

2660 

3.395E-06 

6.21 

.284 

4.94 

2617 

3.426E-06 

6.27 

.280 

5.02 

2510 

3.54IE-06 

6.32 

.294 

4.96 

2388 

3.6966-06 

6.38 

.286 

5.06 

2381 

3. 8476-06 

6.44 

.279 

5.16 

2324 

3.9456-06 

6.50 

.278 

5.21 

2210 

4.0056-06 

6.55 

.267 

5.34 

2189 

4.1776-06 

6.62 

.274 

5.34 

2216 

4.3776-06 

6.67 

.252 

5.55 

2106 

4.4176-06 

6.74 

.248 

5.63 

1954 

4.5296-06 

6.80 

.263 

5.57 

1834 

4.6786-06 

6.86 

.262 

5.63 

1749 

4.8346-06 

6.92 

.262 

5.67 

1817 

4.97)6-06 

6.98 

.268 

5.67 

1861 

5.1046-06 

7.04 

.242 

5.93 

1665 

5.3416-06 

7.10 

.239 

6.00 

1556 

5.4946-06 

7.17 

.274 

5.78 

1599 

5.6116-06 

7.23 

.260 

5.9« 

1530 

5.8126-06 

7.29 

.269 

5.92 

1532 

5.8846-06 

7.36 

.273 

5.94 

1602 

6.0926-06 

7.43 

.266 

6.06 

1566 

6.3096-06 

7.50 

.250 

6.24 

1459 

6.6266-06 

7.57 

.248 

6.32 

1309 

6.6796-06 

7.63 

.247 

6.38 

1210 

6.8496-06 

7.70 

.243 

6.48 

1232 

7.2366-06 

7.77 

.214 

6.78 

1289 

7.3136-06 

7.84 

.233 

6.68 

1248 

7.6226-06 

7.91 

.241 

6.67 

lies 

7.4966-06 

7.98 

.220 

6.92 

1201 

7.7166-06 

8.06 

.239 

6.82 

1139 

7.8576-06 

8.12 

.215 

7.06 

'4R 


h  Rate  Data  for  IN905XL  Forg 
rAR,\n  -4.00  and  4.00).  Nor  tin 


TABLE  042 


Fatipuc  Crack  Growth  Data  Associated 
xjlth  Fipurc  G7  (Bpccinen  F8L2) 


AU-TOMATED  EATIGUE  C 
CBROWTH  RATE  ANAUYS 


rack 

I  S 


Specimen  Id. 
Contract  if 
Mater  I  a  I 
Temperature  (F) 
Env I ronment 


Fet? 

95874 

IN905XL  FRG 
72 

HUMID  AIR 


Geometry  C(T) 

Or  I entat (on  L-T 

Yield  (ksl)  55.7 

Modu I  us  1  I  .  0 


Specimen  Dimensions  (In) 


Th I Ckness 
Width 
He  I ght 


0.250 

1.495 

0.900 


Notch  depth  0.272 
Gage  length  1.000 
Alpha  ratio  I .250 


Precrack  Parameters 

Pmax  ( lbs )  284 . 0 

Final  a  (In)  0.604 


Stress  rat lo  (R)  0.10 
Kmax  6.83 


Test  Parameters 

Initial  a  (In)  0. 598 
K-gradient  -4.00 


Ini t la  I  K  7.00 

Stress  rat io  (R)  0.  I  0 


K  Coeff 
0.886000 
4 . 640000 
-  13.320000 
14, 720000 
-  5 . 600000 
0.000000 


EvB/P  Coeff 
I , 000980 
-4.669510 
18.460100 
-236.824997 
1214. 880000 
-2143.570100 


Analysis  Codes 
KRP  I  0 


V 1 sua 1 

Obser vat ' ons 

EvB/P 

36.94 

108.35 

274.20 

352.86 

395.73 

Crack  (EvB/P) 
0.584 

0.939 

1.135 

1.175 

1.192 

Crack  (visual ) 
0.582 

0.94  1 

1.138 

1.174 

1.190 

Error 
-  .  002 

0.002 

0.003 
-  .001 
-  .002 

CAF 

0.945 

0.961 

0.971 

0.973 

0.974 

Comment  s 

Date  of  test:  04-11-1980 
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'Ar>LE  CM2  (Continued) 


Specimen  Id.  F8L2 


Pmax 

E«B/P 

a 

(IPs) 

(  In) 

36.06 

0.5833 

275 

3  7.36 

0.5886 

267 

37.74 

0.5925 

261 

38.20 

0.5972 

254 

38.65 

0.6019 

248 

39.  12 

0.6065 

24  1 

39.60 

0.6112 

235 

40.06 

0.6157 

229 

40.54 

0.6203 

223 

4  1.04 

0.6250 

217 

41.55 

0.6297 

212 

42.06 

0.6344 

206 

42.57 

0.6390 

201 

43.11 

0.6437 

196 

43.65 

0.6483 

191 

44.19 

0.653C 

186 

44 . 76 

0.6577 

181 

45.31 

0.6623 

1  76 

45.87 

0.6669 

1  72 

46.44 

0.6714 

167 

47.03 

0.6761 

163 

47.65 

0.6809 

1  58 

48.25 

0.6854 

1  54 

48.8  7 

0.6901 

150 

49.50 

0.6947 

|4C 

50.12 

0.6992 

1  42 

50.77 

0.7038 

1  39 

5  1.44 

0. 7085 

1  35 

52.13 

0.7132 

1  3  1 

52.83 

0.7180 

128 

53.53 

0. 7226 

124 

54.23 

0.  7272 

121 

54 . 95 

0.7318 

;  18 

.  70 

0. 7365 

1  15 

56.45 

0.74  11 

1  1  1 

57.20 

0.7457 

1  09 

58.01 

0.7505 

106 

58.81 

0.7551 

103 

59.59 

0.7596 

100 

60 . 40 

0. 764  1 

97 

61.25 

0.7689 

95 

62.  12 

0. 7735 

92 

63.00 

0.  7782 

89 

63.90 

0.7829 

07 

64 , 79 

0.7674 

85 

65.71 

0 . 7920 

82 

66 . 66 

C.  7966 

80 

67.64 

0.8013 

78 

68.57 

0.8057 

76 

69.62 

0.8106 

73 

70.66 

0.8153 

71 

71.71 

0.8199 

69 

72.01 

0.8247 

67 

73.91 

0.8293 

65 

75.00 

0.8339 

64 

76.11 

0.8304 

62 

77, 29 

0.0431 

60 

78.53 

0,8479 

58 

79.  70 

0.0524 

57 

80.92 

0.8569 

55 

82. 25 

0.8618 

83.42 

0.8660 

87  .  75 

0 . 8807 

4  7 

88 . 9-1 

0.884 

4  6 

90.44 

0.8894 

4“' 

a  1  .  87 

0. 89  38 

43 

93.44 

0.8986 

4  2 

94 . 99 

0.9032 

4  1 

96.74 

0 . 9082 

98.10 

0.9121 

N 

4a 

(XI  ) 

(In) 

155875 

157655 

0.0092 

159263 

0.0086 

161 1 1  1 

0.0094 

162883 

0.0093 

164666 

0.0093 

166601 

0.0093 

168540 

0.0091 

170S61 

0.0093 

1 72739 

0.0094 

174995 

0.0094 

1 77334 

0.0092 

1 79729 

0.0093 

162276 

0.0094 

18491 7 

0.0093 

187678 

0.0094 

190629 

0.0094 

193610 

0.0091 

196718 

0.0091 

199952 

0.0092 

203459 

0.0(J94 

207216 

0.0094 

210978 

0.0093 

214998 

0.0093 

219127 

0.0091 

223342 

0.0091 

227864 

0.0093 

232655 

0.0094 

237742 

0.0095 

243244 

0.0094 

24R9I5 

0.0092 

254602 

0.0092 

260284 

0.0093 

266  4  1  0 

0.0093 

272726 

0.0092 

279267 

0.0094 

286579 

0.0094 

293947 

0.0091 

301328 

0.0090 

309252 

0.0093 

317756 

0.0094 

326678 

0.0094 

336009 

0.0094 

345733 

0.  0092 

355543 

0.0091 

366395 

0 . 0092 

380432 

0. 0094 

3943 1 9 

0.0091 

40c.  164 

0.0093 

416814 

0.0095 

432370 

0.0093 

446426 

0.0094 

461956 

0.0094 

477546 

0.0092 

494077 

0.0091 

511512 

0.0092 

53 1 063 

0.0095 

552422 

0.0093 

574354 

0.0090 

598422 

0.0094 

624566 

0.0090 

64'»’3X 

7 19874 

7536T0 

0. 009' 

798167 

0.0091 

e423‘^0 

0. 0092 

8'30260 

0. 0094 

94  7022 

0. 0096 

1  1  1  1  1  65 

0.0089 

1 316929 

4N 

4a/4N 

(XI  ) 

(  1 n/cyc ) 

3388 

2.715E-06 

3457 

2. 493E-06 

3620 

2.596E-06 

3555 

2.61 OE-06 

3719 

2.51 lE-06 

3874 

2.391E-06 

3959 

2.30IE-06 

4  199 

2.213E-06 

4434 

2. I21E-06 

4595 

2. 037E-06 

4734 

1 .952E-06 

4942 

1 .8745-06 

5188 

1  .e08F-06 

5402 

1 . 727E  06 

5712 

1 . 646E-06 

5933 

1 . 578E-06 

6090 

1 . 499E-06 

634  1 

1 . 430E-06 

6740 

1 . 364E-06 

7264 

1 . 30DE-06 

7519 

1 . 2475-00 

7782 

1 . I90E-06 

8149 

1 . 1 40E-U6 

8345 

I .091E-06 

8738 

1 . 0425-06 

9313 

9,950E-07 

9877 

9.5I2E-07 

10589 

8. 9t3E-07 

1  1  1  74 

e.37IE-07 

1  1358 

8. 1 04E- 07 

1  1  369 

8. 0835-07 

1  1808 

7.8875-07 

12443 

7.5105-07 

)2857 

7.1235-07 

13852 

6.7535-07 

1  468! 

6.4225-07 

14749 

6.  1 595-07 

15305 

5.9075-07 

16428 

5.6355-07 

1  7426 

5.3725-07 

18253 

5.  1365-07 

19055 

4. 9285-07 

19534 

4. 7185-07 

20663 

4.4125-07 

24889 

3.7105-07 

27924 

3 . 34'-i5  -  07 

25733 

3. 5365  07 

24495 

3 . 7805-07 

26206 

3.6405-07 

276  1  3 

3,3825-07 

29586 

3 .  1805-07 

3  1120 

3.0225-07 

32120 

2.8605-07 

33966 

2.6705-07 

36906 

2.4965-07 

4091  1 

2 . 3245-07 

43291 

2.  1395-  07 

46000 

1 .9625-07 

50212 

1 .8735-07 

51313 

1 .7575-07 

70ri3 

J .  -p7 

ee»->?2 

1 

9^07  ^ 

1  .  0  •  ’5-07 

104C.7- 

8 . 9^  4E  -  '  f? 

ij  ^  3r  7r  .  OP 

371906 

2 . 39DE‘ 08 

6K 

(ksl/ln) 


5.79 

5.68 

5.59 
5.  <J9 
5.39 
5.30 

5.20 
5.  I  1 
5.02 
4.93 
4.85 
4.76 

4.68 

4 . 59 
4.51 
4 . 43 
4.35 
4. 2B 

4.20 
4,13 
4.06 
3 . 98 
3.9) 

3.64 

3.78 
3.71 

3 . 64 

3.55 
3.5? 

3.45 
3,39 

3.33 
3.27 
3 . 22 
3.16 
3.10 
3.05 
3.00 
2 . 94 

2.09 

2.64 

2 . 79 
2.  74 
2.69 
2.64 

2.60 

2. 55 
2.5  1 

2.46 
2.42 
2.37 

2.33 
2.29 
2.25 
2.2J 
2.17 
2.  13 
2.10 
2.00 
2.02 


.  8  5 
.62 
70 


.  69 


TABLE  G43 


Fntl^uo  Crnck  Gro^fth  nata  Associated 
with  Figure  G7  (Specimen  F8L2-A) 


AUTOMAXE 

GROWXH 


D  eaxigue  crack 
RAXE  ANIAUVSIS 


Specimen  Id. 
Contract  # 

Mater (a  I 
Temperature  (F) 
Env I ronment 


F8L2A 

95874 

IN905XL  ERG 
72 

humid  air 


Geometry  C(T) 

Orientation  L-T 

Yield  (ksi  )  0.0 

Modu ) us  11.0 


Specimen  Dimensions  (In) 


Th i ckness 
Width 
He  I ght 


0.250 
1 . 495 
0.900 


Notch  depth  0.272 
Gage  length  1.000 
Alpha  rat lo  1 . 250 


Precrack  Parameters 


Pmax  (lbs)  284 . 0 

Final  a  (In)  0.604 


Stress  rat lo  (R)  0.10 
Kmax  6.83 


Test  Parameters 

Initial  a  ( In)  0.940 
K-gradlent  4.00 


Ini t  >  a)  K  4.00 

Stress  rat  to  (R)  0.10 


K  CoeFf 
0.886000 
4.640000 
-13. 320000 
14 . 720000 
-5 . 600000 
0.000000 


EvB/P  Coeff 
1 . 000980 
-4.669510 
18.460100 
-236.824997 
1214.880000 
-2143.570100 


Ana  lysis  Codes 
KRP  I  .  0 


Visual  Observations 


EvB/P 

Crack  (EvB/P) 

36.94 

0.584 

108.35 

0.939 

274.20 

1.135 

352.86 

t  .175 

395.73 

1.192 

Crack  (visual) 

Error 

0.582 

-  .  002 

0.94  1 

0.002 

1  .  138 

0.003 

1.174 

-.001 

1  .  190 

-  .  002 

CAF 

0.945 

0.96! 

0.971 

0.973 

0.974 


Comment  s 

Date  of  test:  04-11-1988 
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TABLE  g43  (Continued) 


specimen  IcJ,  FeLix 

Pmax  E«b/p  a 
(lbs)  (,n) 

110. es  0.9447 
fit  112.68  0. 9493 

02  114.95  0.9540 

02  117.09  0.9587 

02  119.28  0.9634 

83  121.55  0.9680 

03  123.82  0.9726 

03  126.20  0.9773 

04  128.61  0.9819 

0*  131.15  0.9866 

04  133.71  0.9912 

85  136.39  0.9959 

05  I  39. 03  I  .0004 

85  141.86  1.0051 

86  144.85  I . 0098 

06  147.77  1.0144 

86  1 50. 79  1.0189 

86  154.06  1 . 0237 

06  157.24  1.0282 

07  160.52  1.0327 

87  164.06  1.0375 

82  167,55  I  .  0420 

02  171.15  I , 0465 

82  174.99  1,0511 

87  179,03  1.0559 

07  183.07  I  . 0604 

00  187.14  1.0649 

80  191.65  1.0697 

08  196.21  1.0743 

88  200.76  1.0  788 

08  205 .66  I . 0835 

08  210.73  1.0882 

08  215.53  1 . 0925 

88  220 . 81  I .0970 

88  226.57  I . 1018 

08  232.32  1.1063 

08  230.52  l.Mli 

87  244.91  ;.;(5o 

02  251.20  1.1203 

02  257.85  1.1248 

87  264 .58  1.1293 

02  222.21  ,.|j4i 

02  282.02  1.1400 

06  288 .17  1.1435 

06  295 .62  1.1477 

06  304.56  1.1525 

06  314.31  1.1575 

85  322.70  1.1616 

85  332 .26  1.1661 


I )  (In) 


5055 

9364 

0.0093 

13654 

0.0093 

17782 

0.0093 

21767 

0.0094 

25566 

0.0093 

29)77 

0.0092 

32657 

0.0093 

35970 

0. 0093 

39156 

0.0093 

42153 

0.0093 

45063 

0. 0092 

4  7  728 

0.0092 

50402 

0. 0095 

52985 

0.0093 

55344 

0.0091 

5  7589 

0.0093 

5983) 

0.0093 

61854 

0.0090 

63750 

0.0092 

65656 

0.0092 

6  7381 

0.0090 

69002 

0.0092 

70608 

0.0094 

72142 

0.0093 

73531 

0. 0090 

74839 

0.0092 

76)57 

O.OOOd 

22377  0.0092 

78494  0.0092 

79595  0.0093 

80635  0.0089 

81549  0.0088 

8247)  0.0093 

83374  0.0093 

04198  0.0093 

85005  0.0095 

05772  0.0092 

86457  0.0090 

07109  0.0090 

87727  0.0092 

80340  0.0107 

80968  0.0095 

09378  0.0077 

89675  0.0089 

90436  0.0096 

°096e  0.00<3( 

9 1  3*34  0 . 0086 

91657  0.0094 


Page  i 


&N 

(XI  ) 


Aa/4N  4K 

<lo/cyc)  (t<sl7in 


8599 

1 .087E-06 

8418 

1  .  109E-06 

8113 

1  .  152E-06 

7784 

1  .204E-06 

7410 

1 .252E-06 

7090 

1 . 303E-06 

6793 

1 . 363E-06 

6499 

1 .432E-06 

6183 

1 .506E-06 

5907 

1 .575E-06 

5574 

1 .647E-06 

5339 

1 .720E-06 

5257 

1 . 799E-06 

4942 

1 .88  IE- 06 

4604 

1  .975E-06 

4487 

2.C)eOE-06 

4265 

2.  I79E-06 

3919 

2.305E-06 

3802 

2.42eE-06 

3631 

2.S37E-06 

3346 

2.692E-06 

3227 

2.e4!E-06 

3141  2.9896-06 

3923  3.1856-06 

2697  3.3516-06 

2626  3,Sl6E-06 

2538  3.723E-06 

2337  3.920E-06 

2218  4. I39C-06 

2141  4,367E-06 

1954  4.572E-06 

1836  4.e07E-06 

(825  5.099r-06 

1727  5.403E-06 

1631  5.730E-06 

1575  6.0I4E-06 

•453  6.3I6E-06 

1336  6.742E-06 

1270  7,07CE-06 

(231  7.5inE-06 

1241  e.644E'06 

•038  9.117E-06 

907  e.492£-06 

1060  8.441E-0E 

1092  B.950E-06 

956  9,517E-06 

090  9.6e0E-06 

930  1.009E-05 


3.78 

3.65 

3.92 

3.99 

4 , 06 

4.14 

4.21 

4.29 

4.37 

4.45 

4.53 

4.61 

4.70 

4. 70 

4.8’ 

4 . 96 
5.05 
5.15 
5.24 

5.33 

5.43 

5.53 

5.63 

5.73 

5.84 

5.95 

6.05 

6.17 

6.28 

6.39 

6.51 
6.  (.3 
6.75 
6.67 
7.00 
7.13 
7.26 

7.39 

7.52 
7.66 
7.82 
7.95 
8.11 
8.25 

6. 40 
8 . 55 
8.71 
8 .07 


TABLE  GA3  (Continued) 


Specimen  Id.  FSlJA 


Pmav 

^iB/P 

a 

N 

4a 

4N  4a/4N 

AK 

(lbs) 

(in) 

(XI  ) 

(  In) 

(XI)  (1 n/cyc  )  ( ks 1 ^ In) 

PS 

343.1  0 

1  . 17)0 

92324 

0.0093 

070  1.073E-05 

9.02 

04 

353.46 

.1754 

92727 

0.0086 

755  I.I38E-05 

9.19 

84 

363.53 

.  1  795 

93079 

0.0067 

735  I.103E-Q5 

9 . 35 

63 

375.06 

.1841 

93462 

0.0094 

789  1.I96E-05 

9. 52 

83 

388.07 

.  1090 

93867 

0.0088 

754  1.I70E-05 

9.68 

82 

399.05 

.  1929 

94215 

0.0096 

776  I.236E-05 

9.88 

82 

415.77 

.  1986 

94644 

0.0095 

721  I.320E-05 

10.04 

81 

427.73 

.2024 

94936 

0.0081 

598  I.36IE-05 

10.24 

81 

441.63 

.2067 

95241 

0.0093 

640  I.45IE'05 

10.42 

80 

458. 76 

.2117 

95576 

0.0095 

631  ).510E-05 

10.60 

80 

475 . 04 

.2162 

95872 

0.0089 

575  I.550E-05 

10.80 

78 

491.69 

.2206 

96151 

0.0091 

572  I.597E-05 

11.00 

70 

510.67 

.  2254 

96444 

0.0092 

566  1.634E-05 

11.19 

78 

529.66 

.2299 

96717 

0.0090 

547  I.646E-05 

11.40 

77 

549. 75 

.2344 

96991 

0.0089 

514  I.736E-05 

11.60 

76 

570.50 

.2388 

97231 

0.0009 

477  l.e75E-05 

1  1  .81 

75 

593.02 

.2433 

97468 

0.0092 

472  I.955E-05 

12.03 

75 

6(7.76 

.2460 

97703 

0.0091 

453  2.0I2E-05 

12.24 

74 

642.45 

.2524 

97922 

0.0089 

434  2.064E-05 

12.47 

73 

669.23 

.2570 

98136 

0.0093 

424  2.J94E-05 

12.69 

72 

699.25 

.2617 

98345 

0.0092 

401  2.281E-05 

12.92 

7| 

728.57 

.2661 

98537 

0.0092 

387  2.304E-O5 

13.17 

70 

763.20 

.2710 

98733 

0.0092 

368  2.S05E-05 

13.40 

69 

796 . 4 1 

.2753 

98905 

0.0086 

332  2.591E-05 

13.64 

68 

030.77 

.2796 

99065 

0.0088 

327  2.704E-05 

13.88 

67 

870. 49 

.  2842 

992  3  3 

0.0091 

327  2.797E-05 

14.13 

66 

912.36 

.2887 

99391 

0.0090 

3)0  2.895E-05 

14.36 

65 

956. 35 

.2932 

99543 

0.0091 

296  3.066E-05 

14.64 

64 

tl005.41 

1 .2978 

99687 

0.0093 

286  3.254E-05 

14. 0| 

63 

%I058.95 

1 . 3025 

99829 

0.0093 

272  3.4|ir-05 

15.18 

61 

tl  115.30 

1 . 3070 

99959 

0.0094 

258  3.632E-05 

15.47 

60 

7.1  179.04 

1.3118 

100087 

0.0091 

242  3.775E-05 

15.74 

59 

11241,47 

1.3162 

100200 

0.0088 

224  3.922E-05 

16.03 

58 

11310.45 

1 . 3206 

I003I I 

0.0091 

218  4. I56E-U5 

16.32 

56 

%l 388. 40 

1 . 3252 

I094I9 

0.0091 

206  4.420E-05 

16.60 

55 

11470. 10 

1  .  3297 

100516 

0.0090 

194  4.656E-05 

16.9) 

54 

HI560. 75 

1.3343 

I  00612 

0,0096 

191  5.058E-05 

17.23 

52 

7. 1  6  7  1 , 9 1 

1  .  33''3 

100707 

0.0090 

)78  5.495E-05 

17.54 

51 

%l 785.06 

1 . 3440 

1 00791 

0.0090 

153  5.926E-05 

17.87 

49 

tie90.62 

1 . 3484 

1 00859 

0.0088 

13)  6.700E-05 

18.20 

48 

%2028.59 

1 . 3528 

100922 

0.0089 

)25  7.I24E-05 

18.51 

46 

12171 .32 

1 . 3573 

1 00905 

0.0092 

125  7.426E-05 

18.8'^ 

45 

12340. 17 

1.3621 

101046 

0 . 0098 

1)2  B.726E-05 

19.20 

12539.35 

1.3671 

101097 

54 


TABLE  C44 


Fatigue  Crack  Growth  Data  Associated 
with  Figure  G8  (Specimen  F8T1) 


AUTOMATED  EATIGUE  CRACK 

GROWTH 

RATE 

ANAL VS  I  S 

Specimen  Id.  F8T1 

Geometry 

C(T) 

Contract  #  95874 

Or  1 entat Ion 

T-L 

Material  IN905  FG 

Yield  (ksl ) 

54.6 

Temperature  (F)  72 

Modu 1  us 

10.8 

Environment  HUMID  AIR 

Specimen  Dimensions 

(  In) 

Thickness  0.250 

Notch  depth 

0.262 

Width  1.497 

Gage  length 

1.000 

Height  0.900 

Alpha  ratio 

I  .250 

Precrack  Parameters 

Pmax  (lbs)  345.0 

Stress  ratio 

(R) 

0.  10 

Final  a  (In)  0.318 

Kmax 

5.00 

Test  Parameters 

Initial  a  (In)  0.260 

Initial  K 

5.50 

K-gradlent  -2.00 

Stress  ratio 

(R) 

0.10 

K  CoefF 

EvB/P  Coeff 

Analysis 

Codes 

0.886000 

1 .000980 

KRP  1 

1 

2 

4.640000 

-4.669510 

-13. 320000 

18.460100 

14.720000 

236.824997 

-5.600000  1214.880000 

0.000000  -2143.570100 

Visual  Observations 

EvB/P  Crack  (EvB/P) 

Crack  ( v 1 sua 1 ) 

Error 

CAE 

18.47  0.322 

0.330 

0.008 

I  .  006 

20.32  0.363 

0.350 

-.013 

1  .  004 

51.86  0.727 

0.731 

0.004 

0.993 

73.32  0.838 

0.842 

0.003 

0.990 

382.83  1.189 

I  .  188 

-  .00) 

0.979 

Comments 

Date  test:  01-13-1983 


TABLE  C44  (Continued) 


Specimen  Id.  F8TI 


E«B/P 

s 

N 

As 

(ibi) 

(In) 

(Xl) 

(In) 

18.75 

0.3283 

6769 

318 

19.07 

0.3358 

1 19U9 

0.0149 

309 

19.40 

0.3432 

16948 

0.0148 

300 

19.73 

0.3506 

22008 

0.0150 

e9{ 

Z0.07 

0.3582 

27412 

0.0151 

283 

20.43 

0.3657 

32702 

0.0146 

275 

20.77 

0.3728 

38277 

0.0145 

267 

21.13 

0.3802 

44725 

0.0148 

260 

^l.50 

0.3876 

51 171 

0.0146 

253 

21.86 

0.3948 

57512 

0.0146 

248 

22.25 

0.4022 

54485 

0.0147 

239 

22.64 

0.4096 

71633 

0.0148 

232 

23.04 

0.4171 

79160 

0.0149 

226 

23.45 

0.4245 

86959 

0.0148 

219 

23.87 

0.4316 

95017 

0.0150 

213 

24.31 

0.4394 

103623 

0.0149 

207 

24.74 

0.4467 

1 12247 

0.0146 

202 

25.  18 

0.4540 

121201 

0.0147 

196 

25.64 

0.4614 

130817 

0.0149 

191 

26.11 

0.4689 

140759 

0.0145 

166 

26.5  7 

0.4759 

150695 

0.0144 

181 

27.05 

0.4832 

161305 

0.0148 

176 

27.56 

0.4907 

172718 

0.0150 

171 

28.06 

0.4963 

184676 

0.0150 

166 

28.60 

0.5057 

197044 

0.0149 

161 

29.14 

0.5131 

20981 1 

0.0147 

157 

29.68 

0.5204 

223097 

0.0146 

153 

30.24 

0.5279 

237021 

0.0147 

149 

30.80 

0.5352 

251454 

0.0147 

(45 

31.38 

0.5425 

266904 

0.0148 

141 

31.98 

0.5500 

203532 

0.0149 

137 

32.60 

0.5574 

300304 

0.0150 

(33 

33,24 

0,5649 

317668 

0.0147 

(29 

33.87 

0.5722 

335665 

0,0146 

126 

34.52 

0.5796 

354973 

0.0148 

(22 

35.20 

0.5870 

375650 

0.0143 

119 

35.89 

0.5944 

397233 

0.0149 

115 

36.60 

0.6019 

420383 

0.0148 

1 12 

37,33 

0.6093 

444321 

0.0146 

(09 

38,06 

0.6165 

469000 

0.0145 

1Q6 

38,81 

0.6239 

495684 

0.0147 

103 

39.59 

0.6313 

523880 

0.0150 

100 

40.42 

0.5380 

554094 

0.0151 

97 

41.25 

0.6463 

588132 

0.0149 

95 

42.09 

0.6537 

623052 

0.0147 

92 

4.’  .  94 

0.6610 

661736 

0,0146 

69 

43.82 

0.6683 

705104 

0,0148 

87 

44  .  74 

0.6768 

753394 

0.0150 

84 

45.70 

0.6833 

809617 

0.0151 

82 

46,68 

0.6908 

882403 

0.0161 

79 

47.83 

0.6994 

1  137087 

0.0147 

77 

48.68 

0.7056 

1392269 

0.0142 

49.82 

0.7136 

1472199 

M  4a/4N 

&K 

CCL 

AKeff 

(XI J  ( In/cyc) 

(ksWIn) 

(ksle^In 

10160  I.468E-06 

4.29 

.  /76 

3.93 

10099  1. 4666-06 

4.23 

.176 

3.87 

10463  I.430E-06 

4. 16 

.176 

3.81 

10694  1. 4146-06 

4,10 

.176 

3.  75 

10066  1.3476-06 

4.04 

.176 

3.69 

12023  1.2046-06 

3.97 

.176 

3.64 

12094  1.1496-06 

3.91 

.176 

3.58 

12888  1. 1336-06 

3.86 

.175 

3.54 

13315  1.0966-06 

3.80 

.175 

3.46 

14021  1.0526- 06 

3.74 

.175 

3.43 

14675  I.OIUE-05 

3,68 

.175 

3.38 

15326  9.7086-07 

3.63 

.175 

3.33 

15857  9.3166-07 

3.57 

.175 

3.  ?8 

16664  8.9756-07 

3.52 

.175 

3.  ?3 

17230  8.6406-07 

3.47 

.175 

3. 18 

17578  8,2836-07 

3.4) 

.175 

3.  13 

18571  7.9236-07 

3.36 

.175 

3.08 

19558  7.6096-07 

3.31 

.175 

3.04 

19877  7.2996-07 

3.26 

.175 

^.99 

20546  6.9946-07 

3.22 

.175 

2.95 

22023  6.7236-07 

3.17 

.174 

2.9: 

23371  6.4346-07 

3.  )2 

.174 

2.86 

24326  6.;65E-07 

3.07 

.  174 

2.82 

25135  5.9106-07 

3.03 

.174 

2.78 

26053  5.6466-07 

2.98 

.174 

2.  74 

27210  5.4266-07 

2.94 

.174 

2.69 

28357  5.1926-07 

2.89 

.174 

2.65 

29884  4.9056-07 

2.85 

.174 

2.6! 

32078  4.6076-07 

2.81 

.174 

2.58 

33399  4.4596-07 

2.76 

.174 

2.54 

34136  4.3876-07 

2.72 

.174 

2.50 

35381  4.1676-07 

2.68 

.174 

2.46 

37305  3.9236-07 

2.64 

.  174 

2.42 

39966  3.7086-07 

2.60 

.173 

2.39 

42260  3.5236-07 

2.56 

.173 

2.35 

44733  3.3296-07 

2.52 

.173 

2.32 

47087  3.1466-07 

2.49 

.173 

2.28 

48696  3.0076-07 

2.45 

.173 

2.25 

51563  2.8346-07 

2.41 

.  173 

2.22 

54801  2.6896-07 

2.38 

.173 

2.  18 

59011  2.5  3  76  -  07 

2.94 

.173 

2.  I  5 

64252  2.3446-07 

2.30 

.173 

2.12 

68168  2. 1796-07 

2.27 

.173 

2.09 

73604  1,9926-07 

2.24 

.  173 

2.05 

8.3042  1,7836  -07 

2.20 

.  172 

2.  n3 

91658  )  6156  07 

2.  )  7 

.  1  73 

I  ,99 

104514  1,4326-07 

2.  )4 

.  197 

1 .91 

129009  1.1676-07 

2.)0 

,200 

1.87 

327470  4.9086-08 

2.07 

205 

1 .83 

509967  2.8796-08 

2.04 

215 

1 .  70 

335III  4.2416-08 

2.01 

216 

1.7S 

TABLE  G45 


!'atl"ue  Crack  Grovjth  Data  Associated 
with  Figure  G8  (Specimen  F8T1-A) 


AUTOMATE 

GROWTH 


D  EATIGUE  CRACK 
RATE  ANALYSIS 


Specimen  Id 
Contract  # 
Mater  la  I 
Temperature 
Env I ronment 


F8T1A 
95874 
1N905  FG 
(F)  72 

HUMID  AIR 


Geometry  C(T) 

Orientation  T-L 

Yield  (ksl)  54.6 

Modulus  10.8 


Specimen  Dimensions  (In) 


Thickness  0.250 
Width  1.497 
Height  0.900 


Notch  depth  0.262 
Gage  length  1.000 
Alpha  ratio  1 .250 


Precrack  Parameters 


Pmax  (lbs)  345.0 

Final  a  (In)  0.318 


Stress  ratio  (R)  0.10 
Kmax  5.00 


Test  Parameters 


nitlal  a  (In)  0.725 

Initial  K 

2.80 

:-gradlent  2.00 

Stress  ratio 

(R)  0.10 

K  Coeff 

EvB/P  Coeff 

Analysis  Codes 

0.886000 

1 .000980 

KRP  1  2 

4.640000 

-4.669510 

-13.320000 

18.460100 

14.720000 

-236.824997 

-5.600000 

1214,880000 

0.000000 

-2143.570100 

V 1 sua 1 

Observat Ions 

£vB/P 

Crack  (EvB/P) 

Crack  ( vl sual ) 

Error 

CAF 

18.47 

0.322 

0.330 

0.008 

1 .006 

20.32 

0.363 

0.350 

-.013 

1 .004 

51  .86 

0.727 

0.731 

0.004 

0.993 

73.32 

0.838 

0.842 

0.003 

0.990 

182.83 

1.189 

1.188 

-.001 

0.979 

Comments 

Date  of  test:  01-13-1988 
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TABLE  G45  (Continued) 


Mivt I  Id.  f8TlA 

PiMx  E4B/P  a  N  4a 

(In)  (XI)  (In) 

52.19  0.7295  6146 

93  52.97  0.7345  24913  0.0126 

93  54.17  0.7421  48845  0.0151 

93  55.40  0.7496  71030  0.0149 

93  56.65  0.7570  92212  0.0148 

93  57.94  0.7645  112450  0.0150 

93  59.29  0.772O  131893  0.0150 

93  60.67  0.7794  150189  0.0150 

92  62.11  0.7870  167955  0.0151 

92  63.59  0.7945  185068  0.0150 

92  65.11  0.8019  201101  0.0151 

92  66.72  0.8096  216867  0.0153 

92  68.39  0.8172  232025  0.0151 

92  70.07  0.8247  246178  0.0148 

91  71.79  0.8321  259401  0.0147 

91  73.55  0.8394  272010  0.0148 

91  75.41  0.8468  284668  0.0151 

91  77.39  0.8545  296743  0.0153 

90  79.45  0.8621  308259  0.0150 

90  81.48  0.8694  318679  0.0145 

90  83.55  0.8766  328396  0.0149 

89  85.87  0.8844  338434  0.0151 

89  68.17  0.8918  347647  0.0148 

88  90.55  0.8991  356433  0.0150 

88  93.13  0.9068  365229  0.0153 

88  95.80  0.9144  373603  0.0153 

87  98.58  0.9221  381569  0.0150 

87  101.39  0.9294  369066  0.0147 

86  104,26  0.9367  396120  0.0145 

85  107.23  0.9439  402834  0.0147 

85  110.44  0.9514  409528  0.0153 

84  113.93  0.9592  416223  0.0155 

84  117.53  0.9669  422583  0.0148 

83  121.04  0.9740  428301  0,0146 

82  124.63  0.9814  433959  0.0152 

82  129.00  0.9692  439622  0.0151 

81  133.10  0.9965  444745  0.0148 

80  137.49  1.0039  449751  0.0149 

79  142.07  1,0114  454465  0.0148 

79  146.85  1.0187  458986  0.0)50 

78  152.08  1.0264  463516  0.0152 

77  157.51  1.0340  467832  0.0151 

76  163.17  1.0415  471923  0.0148 

75  169.02  1.0488  475783  0.0151 

74  175.48  1.0565  479621  0.0154 

73  182.33  1.0643  483286  0.0150 

72  189.18  1.0716  466602  0.0)44 

71  196.19  1.0787  489705  0.0146 

70  204.28  1.0864  492913  0.0154 

69  212,86  1.0941  495968  0.0(50 

68  221.40  I.I0I3  498749  0.0149 

67  230.93  1.1089  501523  0.0152 

66  240.98  1.1165  504172  0.0150 

65  251.62  1.1240  506656  0.0150 

64  262.91  1.1314  509001  0.0149 

63  274.96  1.1389  511241  0.0153 

62  288.50  1.1467  513501  0.0156 

60  302.84  1.1545  515633  0.0150 

59  317.28  1.1617  517544  0.0144 

58  332.58  1.1689  5I93>.4  0.0148 

57  349.93  1.1765  521173  0.0152 

368.72  1.1841  522887 


AN  Aa/AN  AK  CCL  AKeff 

(XI)  (Ifi/cyc)  (ksWIn)  (ksWIn) 


42697  2.949E-07  2.57  .180  2  35 

46)17  3.277E-07  2.6)  .173  2.40 

43366  3.445E-07  2.65  .173  2  43 

41420  3.577E-07  2.69  .173  2'47 

39682  3. 7688-07  2.73  .173  2  5| 

37739  3.965E-07  2.77  .173  2!54 

36062  4.151E-07  2.61  .172  2  58 

34879  4.323E-07  2.85  .172  2.62 

33146  4.5I5E-07  2.09  .172  2.66 

31799  4.746t-07  2.94  .  172  2.  70 

30924  4.954E-07  2.98  .173  2  74 

29311  5.I62E-07  3.03  .173  2.78 

27376  5.409E-07  3.07  .173  2  82 

25632  5,676E-07  3,12  .173  ?  8) 

25267  5.849E-07  3.16  .172  2.91 

2473J  6.10IE-07  3,?|  .17;  ;  95 

23591  6.484E-07  3.26  .173  3  no 

21937  6.824E-0?  3.3!  .173  3.04 

20137  7.I96E-07  3.36  .173  3  09 

19755  7.554E-07  3.41  , | 73  3  |3 

19251  7.85IE-07  3.46  .174  3  |7 

17999  8.I98E-07  3.51  .173  3.33 

17582  8.548E-07  3.56  .173  3,27 

17171  8.910E-07  3,62  .174  3  32 

16360  9.333E-07  3.67  .173  337 

15463  9.7I5E-07  3.73  .174  3  42 

14530  1. 0088-06  3.78  .174  347 

13768  1.051E-06  3.84  .174  3  52 

13409  1.097E-06  3.69  .175  3  57 

13389  1.141E-06  3.95  .175  3.62 

13055  1.1048-06  4. 01  .175  3  6g 

12078  1.2288-06  4.07  .175  3  73 

11375  1,2798-06  4.13  .176  i'.18 

II32I  1,3398-06  4.19  .175  3.64 

10786  1.3988-06  4,?5  .175  390 

10129  1.4578-06  4.32  .174  3,96 

9720  1.5308-06  4.38  .175  4.02 

9236  1.6028-06  4,45  .175  4.08 

9051  1.6628-06  4,51  .175  4  14 

8846  1.7248-06  4.58  .175  4  20 

8407  1.7928-06  4.65  .175  4.26 

7951  1.8678-06  4.72  .175  4.32 

7698  1.9568-06  4.79  .175  4.39 

7503  2,0568-06  4.86  .177  4.44 

6981  2.1538-06  4.93  . | 75  4  5^ 

6420  2.2438-06  5.01  ,176  4!5e 

6311  2.3478-06  5.08  .175  4.66 

62o3  2,4668-06  5.16  .177  4.71 

5836  2.5648-06  5,23  .178  4.78 

5555  2.6748-06  5.31  .179  4.84 

5423  2.7948-06  5.39  .182  4  90 

5133  2.9308-06  5.47  .178  499 

4028  3.0988-06  5.55  .181  5'o5 

4506  3,2548-06  5.63  .100  5  13 

4500  3.3978-06  5.72  .183  5.19 

4392  3.5428-06  5.80  .183  5  27 

4043  3.7068-06  5.89  .186  5.33 

3721  3.8788-06  5.98  .182  5.43 

3629  4.0658-06  6.07  , I82  5,51 

3533  4,2968-06  6.15  .135  5,58 


TABT.E  G46 


Fatigue  Crack  Growth  Data  Associated 
with  Figure  C9  (Spcciinen  F8T2) 


AUTOMATED  EATIGUE  CRACK 
GROWTH  RATE  AMACYSIS 


Specimen  Id 
Contract  # 
Material 
Temperature 
Env I ronment 


F8T2 
95874 
IN  905X1. 
(f)  72 

HUMID  AIR 


Geometry  C(T) 

Orientation  T-L 

Yield  (ksl)  54.3 

Modu I us  I  1 . 5 


Specimen  Dimensions  (In) 


Thickness 

Width 

Height 


0.250 
1 .493 
0.900 


Notch  depth  0.265 
Gage  length  1.000 
Alpha  ratio  1 .250 


Precrack  Parameters 


Pmax  (lbs) 
Final  a  (In) 


515.0 

0.284 


Stress  ratio  (R)  0.10 
Kmax  7.00 


Test  Parameters 


Initial  a  (In)  0.265 
K-gradlent  -2.00 


Initial  K  5.50 

Stress  ratio  (R)  O.IO 


K  CoeFF 
0.886000 
4.640000 
-13.320000 
14.  720000 
-5.600000 
0.000000 


EvB/P  CoeFF 
1 . 000980 
-4.669510 
10.460100 
-236.824997 
1214.880000 
-2143.570100 


Analysis  Codes 
KRP  I  4 


visual  Observations 


EvB/P 

Crack  (EvB/P) 

Crack  ( V 1 sual ) 

Error 

CAP 

17.13 

0.283 

0.280 

-  .  003 

0.999 

25.98 

0.478 

0.475 

-  .003 

1 .032 

30.45 

0.547 

0.553 

0.006 

1 . 044 

31.32 

0.558 

0.563 

0.005 

1 .045 

31.68 

0.563 

0.569 

0.006 

1 . 046 

38.18 

0.639 

0.620 

-.Oil 

1 .059 

Comments 

Date  of 

test  : 

02- 1 9- 1 988 

TABl.E  G46  (Continued) 


Specimen  Id.  F8T2 


ftnax 

E48/P 

a 

N 

Aa 

( lbs) 

( In) 

(XI ) 

(In) 

17.54 

0.2950 

5581 

367 

17.72 

0.3001 

8983 

0.0098 

360 

17.89 

0.3048 

I2I6I 

0.0097 

353 

18.07 

0.3097 

15486 

0.0099 

347 

18.26 

0.3148 

19022 

0.0100 

341 

18.44 

0.3197 

22507 

0.0097 

335 

18.63 

0.3245 

26036 

0.0097 

329 

18.81 

0.3294 

29611 

0.0097 

323 

19.01 

0.3342 

33351 

0.0096 

318 

19.19 

0.3390 

37087 

0.0097 

312 

19.39 

0.3440 

41043 

0.0098 

307 

19.59 

0.3489 

45060 

0.0096 

302 

19.79 

0.3536 

49070 

0.0096 

296 

19.99 

0.3585 

53357 

0.0098 

291 

20.20 

0.3633 

57725 

0.0095 

296 

20.40 

0.3680 

62113 

0.0095 

252 

20.61 

0.3728 

66628 

0.0098 

277 

2j.83 

0. 3777 

71713 

0.0096 

2  72 

21.04 

0.3825 

76598 

0.0095 

2 '7 

21.26 

0.3872 

8(661 

0 . 0096 

763 

21.48 

0.3921 

87074 

0.0098 

>  58 

21.71 

0.3970 

92666 

0,0097 

254 

21.94 

0.4018 

98270 

0.0095 

.'50 

22.16 

0.4064 

103870 

0.0094 

-46 

22.39 

0.4112 

109898 

0.0097 

42 

22.63 

0.4161 

116350 

0.0097 

.  18 

22.87 

0.4209 

122806 

0.0095 

34 

23.1  1 

0.4256 

129262 

0.0095 

.  30 

23.35 

0.4304 

136145 

0.0097 

■26 

23.61 

0.4353 

143579 

0.0097 

'22 

23.86 

0.4400 

151170 

0.0095 

216 

24.  1  1 

0.4446 

159053 

0.0095 

2  5 

24.37 

0.4495 

167393 

0.0096 

1 

24.63 

0.4543 

1 76352 

0.0097 

c08 

24.90 

0.4592 

185991 

0.0097 

7)4 

25.17 

0.4640 

195951 

0.0095 

201 

25.44 

0.4667 

206262 

0.0096 

i97 

25.72 

0.4736 

217521 

0.0097 

i94 

26.00 

0.4784 

228765 

0.0093 

■91 

26.27 

0.4829 

240821 

0.0094 

■88 

26.57 

0.4878 

254670 

0.0097 

'85 

26.86 

0.4927 

269164 

0.0095 

82 

27.  15 

0.4973 

284693 

0.0095 

■79 

27.46 

0.5022 

302714 

0.0096 

■  76 

27.76 

0.5069 

322185 

0.0094 

73 

28.06 

0,5115 

343618 

0,0095 

70 

26.38 

0.5164 

368217 

0.0096 

67 

28.69 

0.52M 

395329 

0.0094 

:64 

29.00 

0.5258 

425676 

0.0094 

62 

29.33 

0.5306 

462036 

0.0096 

59 

29.66 

0.5354 

504259 

0.0097 

57 

30.01 

0.5403 

552973 

0.3085 

■54 

30.27 

0.5439 

693706 

0.0092 

51 

30.67 

0.5495 

044774 

0  0105 

■  49 

31.03 

0.5544 

906841 

0.0090 

31.33 

0,5585 

948657 

AN 

(XI) 

Aa/AN 
( In/cyc) 

AK 

(ksl2ln) 

CCL 

AKeff 

(ksWIn) 

6581 

I.493E-06 

4.63 

.176 

4.24 

6504 

l.4e9E-06 

4.59 

.176 

4.20 

6861 

I.448E-06 

4.55 

.  176 

4.17 

7021 

I.4I7E-06 

4.51 

.176 

4.13 

7014 

I.389E-06 

4.48 

.176 

4.10 

7105 

1.351E-06 

4.44 

.176 

4.06 

7314 

I.33IE-06 

4.40 

.176 

4,03 

7476 

I.29IE-06 

4.37 

.176 

4.00 

7693 

I.262E-06 

4.33 

.176 

3.96 

7973 

I.234E-06 

4.29 

.176 

3.93 

8027 

1.I96E-06 

4.26 

.176 

3.90 

8297 

l.l60t-06 

4.22 

.176 

3.86 

8655 

1. 129E-05 

4. 19 

.  175 

3.84 

8756 

1 .084E-06 

4.15 

.176 

3.80 

9103 

1 .044E-06 

4.  12 

.176 

3.77 

9600 

I .0I6E-06 

4.08 

.  175 

3.74 

9770 

9.869E-07 

4.05 

.175 

3.71 

9949 

9  5I5E-07 

4.01 

.176 

3.68 

10475 

9. I90E-07 

3.98 

.176 

3.64 

1 1005 

8.890E-07 

3.95 

.175 

3.62 

1)197 

8.646E-07 

3.91 

.175 

3.59 

1 1204 

e.435E-07 

3.88 

.175 

3.56 

1 1627 

8.097E-07 

3.85 

.175 

3.53 

124  79 

7.756E-07 

3.82 

,175 

3.50 

12909 

7.519E-07 

3.79 

.175 

3.47 

12912 

7.364E-0? 

3.75 

.175 

3.44 

13339 

7.085E-0? 

3.72 

.175 

3.41 

14317 

6.766E-07 

3.69 

.175 

3.38 

15025 

6.425E-07 

3.66 

.175 

3.35 

15474 

6. 109E-07 

3.63 

.174 

3.33 

16223 

S.e64E-07 

3.60 

.174 

3.30 

17299 

5.530t07 

3.57 

,175 

3.27 

18598 

5.20IE-07 

3.54 

.  1  74 

3.25 

19599 

4.93:E  07 

3.51 

.  176 

3.21 

20271 

4.692E-07 

3.48 

.  187 

3.  14 

21570 

4.446E-07 

3.45 

.192 

3.10 

22503 

4.309E-07 

3.42 

.  195 

3.06 

23300 

4.01  IE-07 

3.39 

.  199 

3.02 

25905 

3.627E-07 

3.36 

.202 

2.98 

28343 

3.438E-C7 

3.33 

.203 

2.95 

30023 

3. )62E-07 

3.31 

.205 

2.92 

33550 

2.830E-07 

3.28 

.213 

2.87 

37492 

2.570E-07 

3.25 

.223 

2.80 

40904 

2.293E-07 

3.22 

.232 

2.75 

46032 

2.06IE-07 

3.19 

.237 

2.71 

5171? 

1 .857t-07 

3.17 

.242 

2.67 

57459 

1 .628E-07 

3.14 

.245 

2.63 

66707 

1 .41 3E-07 

3.12 

.248 

2.60 

78583 

I.222E-07 

3.09 

.252 

2.57 

90937 

1 .064E-07 

3,06 

.253 

2.54 

189447 

4.498E-08 

3.04 

.258 

2.51 

291800 

3. I63E-08 

3.01 

.253 

2.50 

215135 

4.903E-08 

2.99 

.264 

2  .  ti 

103884 

8.667E-08 

2.96 

.273 

2.39 

TABLE  G47 

'^atlguc  Crack  Crov;th  Data  AsGoclatcd 
with  Figure  G9  (Specimen  F8T2-A) 


automated  eatigue  crack 

GROWTH  RATE  ANALYSIS 


Specimen  Id. 
Contract  # 
Mater lal 
Temperature  (F) 
Envt  ronment 


F8T2A 
95874 
IN  905XL 
72 

HUMID  AIR 


Geometry  C(T) 

Orientation  T-L 

Yield  (ksl )  54.3 

Modulus  11.5 


Specimen  Dimensions  (In) 


Th I ckness 
Width 
He  I oht 


0.250 
I  .  493 
0.900 


Notch  depth  0.265 
Gage  length  1.000 
Alpha  ratio  I .250 


Precrack  Fai  ameters 

Pmax  ( lbs)  515.0 

Final  a  (In)  0.284 


Test  Parameters 

Initial  a  (In)  0.540 
K-gradlent  2.00 


K  Coeff 
0.806000 
4 . 640000 
-13.320000 
14. 720000 
-5.6COOOO 
0.000000 


EvB/P  Coeff 
1.000900 
-4.669510 
16.460100 
-236.824997 
I  2 14.880000 
-2143.570100 


Stress  ratio  (R)  0.10 
Kmax  7.00 


Initial  K  3.50 

Stress  rat lo  (R)  0.10 


Analysis  Codes 
KRP  I  4 


Visual  Observations 


EvB/P 

Crack 

(EvB/P) 

Crack 

17, 

.  1  3 

0, 

.283 

0. 

25. 

.98 

0, 

.478 

0. 

30. 

,45 

0. 

,547 

0. 

31  . 

.32 

0. 

.558 

0. 

31  . 

,68 

0, 

.563 

0. 

38. 

,  18 

0. 

,639 

0. 

Comments 


( V 1 suat ) 

Error 

CAF 

200 

-.003 

0.999 

475 

-  .  003 

I  .  032 

553 

0.006 

1 . 044 

563 

0.005 

1.045 

569 

0.006 

1 .046 

628 

-.Oil 

1 .059 

63 


Date  of  test:  02-19-1988 


TABLF  047  (Continued) 


Spectmen  Id.  F8T2A 


E48/P 

a 

N 

ta 

(lbs) 

(  In) 

(XI  ) 

(In) 

31.82 

0.5649 

12212 

163 

32.17 

0.5695 

36730 

0.0094 

163 

32.55 

0.5744 

58171 

0.009S 

163 

32.92 

0.5790 

76430 

0.0095 

163 

33.31 

0.5838 

94416 

0.0096 

164 

33.70 

0.5886 

1 1 1980 

0.0095 

164 

34.08 

0.5933 

128520 

0.0094 

164 

34.49 

0.5901 

144300 

0.0096 

164 

34.90 

0.6029 

159706 

0.0096 

164 

35.31 

0.6077 

174259 

0.0095 

164 

35.73 

0.6124 

187996 

0.0094 

165 

36.  15 

0.6171 

200782 

0.0093 

165 

36.57 

0.6217 

212565 

0.0093 

165 

37.01 

0.6264 

224332 

0.0095 

165 

37. .6 

0.6313 

235578 

0.0097 

165 

37.92 

0.6361 

246314 

0.0096 

165 

30.39 

0.6409 

256105 

0.0087 

166 

38.81 

0.6448 

265609 

0.0085 

166 

39.29 

0.6494 

275516 

0.0090 

166 

39.  77 

0.6538 

204560 

0.0089 

166 

40.25 

0.6582 

293162 

0.0090 

166 

40.  76 

0.6628 

30,325 

0.0087 

166 

41.22 

0.6669 

300626 

o.ooe? 

166 

41.70 

0.6711 

315031 

0.0089 

166 

42.25 

0.6759 

323034 

0.0091 

167 

42.76 

0.6801 

329896 

0 . 0088 

167 

43.31 

0.6847 

336418 

0.0089 

167 

43.03 

0.6090 

342533 

0,0007 

167 

44.30 

0.6934 

348574 

0.0080 

167 

44.93 

0.6978 

354339 

0.0006 

167 

45.48 

0.7020 

359828 

0.0087 

167 

46.05 

0.  7064 

365320 

0.0C90 

167 

46.66 

0.7110 

370815 

0.0090 

167 

47,27 

0.7155 

376039 

0.0099 

167 

47.07 

0.7199 

300926 

0.0087 

167 

40.4  7 

0. 7242 

385542 

0,0085 

167 

49.07 

0.7204 

309945 

0.0086 

167 

49.70 

0.7327 

394340 

0.0088 

167 

50.35 

0.7372 

398756 

0,0091 

167 

51.05 

0.7418 

403165 

0.0092 

167 

51.74 

0.  7463 

407355 

0.0087 

167 

52.39 

0.  7505 

411133 

0.0085 

167 

53.07 

0.  7540 

414898 

0,0087 

167 

53.78 

0.7593 

418660 

0.0089 

167 

54.51 

0.7637 

422242 

0.0087 

167 

55.22 

0.7680 

425641 

0.C086 

167 

55.95 

0.  7723 

428971 

0  0007 

167 

56.71 

0.7767 

432257 

0.0007 

167 

57.47 

0.7811 

435398 

0.0068 

Pas'!  1 


6N 

(XI) 

4a/4N 
( in/cyc) 

4K 

(kiWIn) 

CCL 

tXrff 
(k9  Win) 

45959 

2.050E-07 

3.33 

.242 

2.80 

39701 

2.394E-07 

3.36 

.244 

2.82 

36246 

2.609E-07 

3.39 

.244 

2.85 

35550 

2.700E-07 

3.42 

.241 

2.89 

34104 

2.774E-07 

3.45 

.238 

2.93 

32320 

2.92IE-07 

3.49 

.237 

2.96 

31186 

3.093E-07 

3.52 

.236 

2.99 

29959 

3.205E-07 

3.56 

.236 

3.02 

28290 

3.356E-07 

3.59 

.235 

3.05 

26524 

3.563E-07 

3.62 

.235 

3.00 

24569 

3.703E-O7 

3.66 

.233 

3.12 

23550 

3.956E-07 

3.69 

.232 

3.  15 

23013 

4. 147E-07 

3.73 

.231 

3.18 

21982 

4.402E-07 

3.76 

.231 

3.22 

20526 

,.685£-07 

3.80 

.230 

3.25 

19295 

4.525E-07 

3.04 

.232 

3.27 

19412 

4.395E-07 

3.87 

.230 

3.31 

18951 

4.745E-07 

3.91 

.220 

3.35 

17646 

5.0I6E-07 

3.94 

.226 

3.39 

16765 

5.361£-07 

3.98 

.226 

3.42 

15464 

5.$l4E-07 

4.01 

.225 

3.46 

14506 

5.680E-07 

4.05 

.223 

3.49 

14408 

6. I90E-07 

4.09 

.221 

3.53 

14065 

6.452E-07 

4.12 

.218 

3.50 

13384 

6.61  IE-07 

4.16 

.218 

3.61 

12638 

7.005E-07 

4.20 

.215 

3.66 

12155 

7. l5tE-07 

4.24 

.213 

3.70 

1 1006 

7.434E07 

4.27 

.211 

3,75 

1 1254 

7.660E-07 

4.31 

.209 

3,79 

10980 

7.892E-07 

4.35 

.207 

3.83 

10907 

0. I60E-07 

4.39 

.204 

3.88 

107)9 

8.440E-07 

4.43 

.203 

3.92 

101 12 

0.799E-O7 

4.47 

.201 

3.97 

9503 

9. 150E-07 

4.51 

.200 

4,01 

9010 

9.426E-07 

4.55 

.  199 

4.05 

8806 

9.7I3E-07 

4.59 

.196 

4.10 

8812 

I.OOOE-06 

4.63 

.195 

4. 14 

8018 

I.032E-06 

4.67 

.  193 

4.19 

8598 

I.065E-06 

4.  ,2 

.  191 

4,24 

7968 

I.095E-06 

4.76 

.  190 

4.28 

7544 

1. I26E-06 

4.  BO 

.  189 

4.33 

7527 

1. I62E-06 

4.85 

.  187 

4.30 

7344 

1.2IIE-06 

4.09 

.  187 

4.42 

6961 

I.253E-06 

4.93 

.  187 

4.46 

6729 

I.275E-06 

4.98 

.  166 

4.50 

6616 

I.310E-06 

5.02 

,  186 

4.55 

6427 

l.359t-06 

5.07 

.  104 

4.59 

6279 

I.403E-06 

5.12 

.164 

4.64 

f>4 


TABLE  C47  (Continued) 


Specimen  Id.  f8T2A 


Pma.  EA8/P  a  N  4* 

<'*>»)  (Inj  (XI)  tin) 


167 

58.27  0.7855 

167 

59.10  0.7900 

167 

59.94  0.7945 

167 

60,76  0.7969 

166 

61.59  0.8031 

166 

62.44  0.6075 

166 

63,33  0.8119 

166 

64.22  0.8162 

166 

65.15  0.8206 

166 

66.10  0.8251 

165 

67.03  0.8293 

165 

68.01  0.0338 

165 

60.90  0.8381 

165 

69.99  0.0424 

165 

71.04  0.8469 

164 

72.10  0.8512 

164 

73.20  0.8557 

164 

74.30  0.8601 

163 

75.42  0.8644 

163 

76.58  0.0609 

163 

77.74  0.0732 

162 

70.90  0.0774 

162 

80.10  0.8017 

162 

81.35  0.8861 

161 

82.68  0.0906 

161 

84.02  0.0951 

161 

05.36  0.0994 

160 

86.70  0.9037 

160 

88.04  0.9079 

159 

89.47  0.9123 

159 

90.97  0.9167 

158 

92.47  0.9211 

158 

93.99  0.9254 

157 

95,61  0.9299 

157 

97.22  0.9342 

156 

90.86  0.9386 

156 

100,56  0.9429 

155 

102.26  0.9472 

155 

104.08  0.9517 

154 

105.91  0.9560 

153 

107.75  0.9603 

153 

109.71  0.9648 

152 

111.69  0.9692 

152 

113.67  09734 

151 

115.81  0.9779 

150 

1  1  7 . 99  0 . 982  4 

150 

120.10  0,9066 

149 

12?  35  0.9909 

140 

l?4.70  0.9953 

10  I?). 08  0.99'?7 


430536  0.0090 
441675  0.0090 

444671  0.00B9 

447526  0.0006 
450237  0.0086 
452906  0.0087 
455560  o.Qoee 
458090  0.0008 

460636  0.0089 
463062  0.0007 

465372  0.0087 
467603  0.0007 
469877  0.0086 

472022  0.0088 
474151  0.0088 

476106  0.0069 
478222  0.0089 
400167  0.0087 

482020  0.0087 
483872  0.0088 

485632  0.0086 
487289  0.0005 
400926  0.0087 

490561  0.0089 

492199  0.0090 
493762  0,0088 
495250  0.0086 

4S6663  0.0085 
498000  0.0086 

499336  0,0080 
500671  0.0088 

501945  0  0087 

503158  0.0088 

504373  0.0088 

505526  0.0007 

506645  0.0087 

507726  0.0086 

508762  0.0087 

509796  0.0088 
510784  0.0087 

511726  0.0087 

512667  0.0088 

513562  0.0086 

514393  0.0088 
515264  0.0090 

516099  0.0086 

516858  0.0086 

5176)7  o.poes 
518375  0.0088 

519096  0.0086 


P»Oe  2 


614  &a/6N 

AK 

CCL 

AKeff 

<611  <(n/cyc) 

(ksWln) 

(ksWtn) 

6277  1.4296-06 

5.16 

.  164 

4.66 

6135  1.4686-06 

5.21 

.  i83 

4. 73 

5851  1.5136-06 

5.26 

.  183 

4 . 77 

5566  1.5446-06 

5.30 

4.82 

5380  1.5956-06 

5.35 

.  }6i 

4.87 

5323  1.6436-06 

5.40 

.  IBI 

4 . 92 

5193  1.6866-06 

5.45 

4  )80 

4.96 

5076  1.7316-06 

5.50 

.179 

5.01 

4963  1.7886-06 

5.55 

.^79 

5.06 

4736  1.8376-06 

5.60 

.J79 

5.  M 

4622  1.8846-06 

5.65 

.178 

5.  16 

4506  1.9326-06 

5.70 

.177 

5.21 

4339  1.9946-06 

5.75 

.176 

5.27 

4273  2.0586-06 

5.80 

.  1  77 

5.31 

4164  2.1)36-06 

5.86 

.177 

5.36 

4071  2.1776-06 

5.91 

. )?? 

5 . 40 

3981  2,2286-06 

5.9$ 

.177 

5.45 

3798  2.2956-06 

6.02 

.J77 

5.50 

3705  2.3616-06 

6.07 

.177 

5.55 

3613  2.4246-06 

6. 13 

.  J77 

5.60 

3417  2.5036-06 

6.18 

.17? 

5.65 

3294  2.5796-06 

6.24 

.177 

5 . 70 

3272  2.6456-06 

6.29 

.177 

s.  75 

3273  2.7296-06 

6.35 

.177 

5.B1 

3200  2.8126-06 

6.41 

.177 

5.86 

3051  2.8916-06 

6.47 

.177 

5.91 

7902  2.9786-06 

6.53 

.  177 

5 .97 

2750  3.0776-06 

6.50 

.  )  77 

6. 02 

Z672  3.2026-06 

6.64 

.  1  77 

6. 07 

2671  3.2996-06 

6.70 

.  177 

6.13 

2609  3 . 3  786  -  06 

6.  76 

.170 

6.  18 

2487  3.4916-06 

6.82 

.  177 

6.24 

2429  3.6226-06 

6,89 

.  176 

6.31 

2368  3.7376-06 

6.95 

.  177 

6. 35 

2272  3,8266-06 

7.01 

.17? 

6.41 

2200  3,9506-06 

7.06 

.176 

6 . 40 

2l|7  4.0056-06 

7.14 

.  I  77 

6  5  ^ 

2070  4.2196-06 

7.20 

.  177 

6  . 

2022  4.3606-06 

7.27 

.  J  77 

6. 6^ 

1929  4.4966-06 

7.33 

.  177 

6.7  ] 

1804  4,6316-06 

7.40 

.177 

6.77 

1836  4.8006-06 

7.47 

176 

6 . 84 

1725  5.0116-06 

7.53 

177 

6 . 89 

1702  5,1486-06 

7.60 

1  76 

6 . 96 

1706  5.2496-06 

7,67 

177 

7 . 02 

1594  5.4216-06 

7.  74 

177 

7 . 08 

1518  5.6356  06 

7.81 

1  76 

7,16 

15/8  5.7936-06 

7.00 

i  76 

7 . 22 

1479  5, <7306-06 

7,95 

177 

7.2? 

1347  6,1506-06 

8,02 

177 

7.34 

1 


TABLE  047  (Continued) 


Specimen  Id.  F8T2A 


nnax 

E4e/P 

a 

N 

6a 

(lbs) 

(In) 

(XI) 

(In) 

147 

129.45 

1.0039 

519772 

0.0065 

146 

131.94 

1 .0083 

520439 

0.0087 

I4S 

134.57 

1.0127 

521 107 

0.0090 

144 

137.36 

1.0173 

521775 

0.0091 

143 

140.  19 

1 .0217 

522409 

0.0068 

142 

142.97 

1 . 0260 

523000 

0.0066 

142 

145.64 

1.0303 

523576 

0.0087 

141 

146.69 

1.0347 

524153 

0.0087 

140 

151 .93 

1.0390 

524701 

0.0086 

139 

155.09 

1.0434 

525222 

0.0066 

136 

156.29 

1.0476 

525731 

0.0066 

137 

161 .66 

1.0520 

526241 

0.0086 

136 

165.26 

1.0565 

526751 

0.0066 

135 

166.66 

1.0608 

527237 

0.0087 

134 

172.57 

1.0651 

527697 

0.0065 

133 

176.22 

1.0693 

528135 

0.0086 

132 

160.28 

1  .0737 

526590 

0.0090 

131 

184.54 

1.0782 

529042 

0.0088 

130 

166.74 

1.0825 

529456 

0.0086 

129 

193.07 

1 . 0866 

529869 

0.0087 

126 

197.62 

1.0912 

530264 

0.0085 

127 

202.05 

1.0953 

530639 

0.0066 

126 

207.05 

1.0996 

531033 

0.0090 

125 

212.26 

1.1043 

531425 

0.0066 

124 

217.47 

1.1066 

531789 

0.0085 

222.66 

1.1126 

532137 

Page  3 


6N 

ha/M 

AK 

CCL 

AKeff 

(XI) 

(In/cyc) 

(ksWIn) 

(ks  Win) 

1343 

6.360E-06 

8. 10 

.176 

7.41 

1335 

6.540E-06 

8.17 

.177 

7.47 

1336 

6.750E-06 

6.24 

.177 

7.54 

1302 

6.967E-06 

6.32 

.177 

7.61 

1225 

7.I51E-06 

8.40 

.176 

7.69 

1167 

7.35IE-06 

6.47 

.176 

7.76 

1154 

7.559E-06 

8.55 

.176 

7.83 

1125 

7.752E-06 

8.62 

.176 

7.90 

1069 

8.059E-06 

8.70 

.176 

7.97 

1030 

6.324E-06 

8.78 

.176 

6.04 

1019 

6.449E-'06 

6.66 

.176 

6.  1 1 

1020 

8.677E-06 

8.94 

.176 

6. 18 

996 

8.88IE-06 

9.02 

.176 

8.26 

947 

9. 160E-06 

9.10 

.176 

8.33 

899 

9.406E-06 

9.  16 

.176 

8.40 

893 

9.624E-06 

9.26 

.177 

8.47 

907 

9.694E-06 

9.34 

.176 

6.56 

866 

1 .019E-05 

9.43 

.176 

6.63 

826 

I.04IE-05 

9.51 

.176 

8.71 

806 

1.072E-05 

9,60 

.176 

8.79 

771 

I.IOOE-05 

9.68 

.177 

8.85 

770 

I.II5E-05 

9.77 

.175 

8.96 

785 

I.I43E-05 

9.66 

.176 

9.02 

755 

1.171E-05 

9.95 

.176 

9.11 

712 

I.I96E-05 

10.04 

.175 

9.20 

66 
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10 


10 


10 
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Igure  CIO  Fatigue  Crack  Crowtli  Kate  Fata  for  TCoo'Svt.  For 
(S-L  Orientation,  KCRAD  -2.00  and  2.00).  Nort 
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TABLE  G48 


FatlsuG  Crack  Growth  Data  Acaociated 
with  Figure  GIO  (Specimen  F8S1) 


AUTOMATED  EATIGUE  CRACK 
GROWTH  RATE  ANALYSIS 


Specimen  Id. 

F8St 

Geometry 

C(T) 

Contract  # 

95874 

Or  1 entat 1  on 

S-L 

Mater  1  a  1 

1N905XL  FG 

Yield  (ksl ) 

51.4 

Temperature 

<F)  72 

Modu I  us 

1  I  .  1 

Env 1 ronment 

HUMID  AIR 

Specimen  Dimensions 

Thickness  0.240 

(In) 

Notch  depth 

0.276 

Width  1.496 

Gage  length 

1 .000 

Height  0.900 

Alpha  ratio 

1 .250 

Precrack  Parameters 

Pmax  (lbs)  497 . 0 

Stress  ratio 

(R)  0.10 

Final  a  (In)  0.299 

Kmax 

7.00 

Test  Parameters 

Initial  a  (In)  0.276 

Initial  K 

5.50 

K-gradlent  -2.00 

Stress  ratio 

(R)  0. 10 

K  CoeFf 

Ev0/P  Coeff 

Ana  lysis 

Codes 

0.006000 

1 .000980 

KRP  1 

1  4 

4 . 640000 
-13. 320000 

1 4 . 720000 
-5.600000 
0.000000 

-4.669510 

18.460100 

-236.824997 

1214.880000 

2143.570100 

Visual 

Observat 1 ons 

EvB/P 

Crack  (EvB/P) 

Crack  (visual) 

Error 

CAF 

17.68 

0.306 

0.299 

-  .007 

1.015 

20.43 

0.349 

0.356 

0.006 

0.968 

22.54 

0.378 

0.390 

0.012 

0.937 

24.60 

0.405 

0.392 

-.012 

0  910 

Comments 

Date  of  test:  02-03-1980 


TABLK  G48  (Continued) 


Specimen  Id.  F6S1 


PiTBJt 

E4e/P 

a 

N 

&a 

6a/AN 

AK 

CCL 

AKef  f 

(  IB«) 

(In) 

(XI) 

(to) 

(XI) 

( tn/cyc) 

(ksWIn) 

(k9  Win) 

18.12 

0.3132 

22658 

346 

18.43 

0.3163 

35516 

0.0106 

25759 

4.  l00£-07 

4.55 

.292 

3.58 

336 

18.76 

0.3237 

48417 

0.0103 

26316 

3.917E-07 

4.47 

.301 

3.47 

326 

19.07 

0.3286 

61632 

0.0099 

29236 

3.396E-07 

4.38 

.307 

3.37 

316 

19.39 

0.3337 

77652 

0.0102 

33672 

3.037E-07 

4.29 

.431 

2.71 

307 

19.73 

0.3389 

95505 

0.0102 

38262 

2.671E-07 

4.21 

.445 

2.60 

296 

20.06 

0.3439 

1 15914 

0.0105 

45854 

2.2e7E-07 

4.12 

.459 

2.46 

290 

20.43 

0.3493 

141359 

0.0104 

63382 

1 .64IE-07 

4.05 

.478 

2.35 

282 

20.78 

0.3543 

179296 

0.0099 

98487 

I.006E-07 

3.97 

.497 

2.22 

274 

21.13 

0.3592 

239846 

O.OIOI 

190577 

5.324E-08 

3.89 

.515 

2.10 

266 

21.51 

0.3645 

369672 

0.0100 

359722 

2.785E-08 

3.82 

.532 

1 .99 

259 

21.86 

0.3693 

599567 

0.0097 

508236 

I.907E-08 

3.75 

.675 

1.35 

252 

22.23 

0.3741 

878108 

0.0102 

537689 

l.89IE-0e 

3.68 

.697 

1.24 

245 

22.63 

0.3794 

1137256 

0.0104 

529416 

1 .955E-0B 

3.61 

.716 

1  .  14 

238 

23.03 

0.3645 

1407525 

0.0102 

67)119 

I.5I4E-08 

3.54 

.735 

1  .04 

231 

23.44 

0.3096 

1806376 

0.0100 

885680 

I.I33E-08 

3.48 

.753 

0.95 

225 

23.84 

0.3945 

2293205 

0.0100 

1290984 

7.747E-09 

3.41 

.766 

0.86 

24.26 

0.3996 

3099360 

TABLE  G49 


Fatigue  Crack  Growth  Data  Associated 
with  Figure  GlO  (Specimen  FSSI-A) 


At-J'TOMA'TE  O  P’AT  I  GUE  CRACK 
GROWTH  RATE  AMAUYSIS 


Specimen  Id 
Contract  # 
Mater  I  a  1 
Temperature 
Env 1 ronment 


F85iA 

95874 

1N905XL  FG 
(F)  72 

h"hid  air 


Geometry  C(T) 

Or  I entat Ion  S-L 

Yield  (ksl  )  51.4 

Modu 1  us  11.1 


Specimen  Dimensions  (In) 


Th I cknes  s 
Width 
He  1 ght 


0.248 
1 .496 
0.900 


Notch  depth  0.276 
Gage  length  1.000 
Alpha  ratio  1.250 


Precrack  Parameters 

Stress  ratio  (R)  0.10 
Kmax  7.00 


Pmax  ( 1 bs )  497 . 0 

Final  a  (in)  0.299 


Test  Parameters 

Initial  e  (in)  0.390 
K  grad  I ent  2.00 


Initial  K  4.00 

St--ess  ratio  (R)  0.10 


K  CoefF 
0.886000 
4 . 640000 
-13. 320000 
1 4 . 720000 
-5 . 600000 
0.000000 


Ev6/P  Coeff 
1 . 000980 
-4.669510 
18. 460100 
-236. 824997 
1214.880000 
-2143.570100 


Ana  lysis  Codes 
KRP  1  4 


Visual  Observations 


EvB/P 

Crack 

(EvB/Pl 

Crack 

( V 1 sua 1 ) 

Error 

CAF 

17 

68 

0  . 

,  306 

0. 

,  299 

-  .  007 

1.015 

20 

.  4  3 

0. 

.  349 

0. 

.356 

0.006 

0.968 

22. 

,  54 

0  . 

.378 

0. 

.  390 

0.01  2 

0.937 

24 

.  68 

0. 

.405 

0. 

.  392 

-  .012 

0.910 

Comments 

Date  of  test:  02-03-1988 
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TABLE  (',49  (Continued) 


.-o«c1men  Id.  F8Siy|  Page  I 


Pma. 

E46/P 

a 

N 

aa 

ON 

»a/aN 

4K 

CCL 

aKeff 

(Ib») 

(In) 

(XI) 

(In) 

(XU 

( (n/cyc) 

(k9t2tn) 

(ksWIn) 

26.11 

0,4285 

76023 

Hi 

26,50 

0,4346 

247977 

0.0139 

397085 

3.5026-06 

3.99 

.738 

1 .16 

Hi 

26.99 

0.4424 

473108 

0.0156 

432854 

3.5966-08 

4.04 

.737 

1 .  18 

246 

27.50 

0.4502 

680831 

0.0(55 

415038 

3.7306-08 

4.  10 

.731 

1.23 

246 

28.01 

0,4579 

888946 

0.0154 

419556 

3.6656-08 

4.17 

.725 

1.27 

247 

28.53 

0,4656 

1100387 

0.0156 

406365 

3.C306-08 

4.23 

.718 

1.33 

247 

29.08 

0.4735 

1295310 

0.0154 

363072 

4.2536-06 

4.30 

.710 

1.39 

248 

29.62 

0,4810 

1463459 

0.0158 

358983 

4.4086-08 

4.37 

.705 

1.43 

248 

30.22 

0.4893 

1654294 

0.0153 

369281 

4. 1536-08 

4.43 

.696 

1  .50 

249 

30.75 

0.4964 

1832740 

0.0125 

282293 

4.5506-08 

4.50 

.687 

1.57 

249 

31.19 

0,5021 

1936587 

0.0168 

152581 

1. 1026-07 

4.58 

.680 

1 .63 

250 

32.05 

0.5132 

1985321 

0.0193 

50908 

3.2816-07 

4.64 

.666 

1.72 

250 

32.71 

0.5215 

1995495 

0.0157 

17389 

9.0316-07 

4.73 

.655 

1 .81 

251 

33.33 

0.5289 

2002710 

0.015) 

.'3768 

1.0966-06 

4.80 

.645 

1 .90 

251 

33. 97 

0.5365 

2009263 

0.0150 

12334 

1.2166-06 

4.87 

.635 

1.97 

252 

34.60 

0.5439 

2015044 

0.0149 

11315 

1.3176-06 

4.95 

.627 

2.05 

252 

35.27 

0.5514 

2020578 

0.0150 

10665 

1.4106-06 

5.02 

.618 

2.13 

253 

35.94 

0.5589 

2025709 

0,0149 

984  7 

1.5126-06 

5.09 

.608 

2.22 

253 

26.63 

0,5663 

2030425 

O.OlSO 

9385 

1.5956-06 

5.17 

.600 

2.30 

254 

37.35 

0.5739 

2035094 

0.0151 

9112 

1 .6576-06 

5.25 

.593 

2-37 

254 

38.06 

0,5814 

2039537 

0,0152 

8711 

1.7476-06 

5.32 

,584 

2.46 

254 

38.84 

0.5891 

2043805 

0.0158 

8547 

1.8546-06 

5.41 

.575 

2.55 

255 

39.67 

0,5973 

2048003 

0.0159 

8162 

1.9516-06 

5.49 

.566 

2.65 

255 

40.49 

0.6050 

2051967 

0.0152 

7385 

2.0526-00 

5.67 

.557 

2.74 

255 

41.28 

0.6124 

2055469 

0.0(46 

6850 

2.1616-06 

5.66 

.550 

2. 83 

256 

42.10 

0.6198 

2058017 

0.0152 

6720 

2.2646-06 

5.74 

.543 

291 

256 

42.98 

0,6276 

2062189 

0.0157 

6590 

2  3846-06 

5.83 

.534 

3.02 

256 

43.90 

0.6355 

2065400 

O.OlSj 

6114 

2.4956-06 

5.91 

.525 

3.12 

256 

44.77 

0.6429 

2068303 

0.0151 

5770 

2.6246-06 

6.00 

.517 

3.22 

257 

45.72 

0.6507 

2071177 

0.0155 

5626 

2,7636-06 

6.09 

.509 

3.32 

257 

46.70 

0.6594 

2073928 

0.CI5I 

5226 

2.8896-06 

6. 10 

.502 

3.42 

257 

47.65 

0.6659 

2076403 

0.0150 

4938 

3  0426-06 

6.27 

.495 

3.52 

257 

48.6  7 

0.6735 

2076866 

0.C157 

4933 

3.1926-06 

6.37 

,468 

3.52 

257 

49.  77 

0.6915 

2081336 

0,0161 

4833 

3.3256-06 

6.46 

.480 

3.73 

257 

50.89 

0.6895 

2093699 

0.0159 

4507 

3.5n'"-06 

6.56 

.470 

3.86 

25  7 

52.02 

0.6973 

2085843 

0.0152 

4087 

3.7126-06 

6.66 

.464 

3.97 

257 

53.12 

0.7047 

2087787 

0.0148 

3800 

3.98  76  -  06 

6.76 

.450 

4.07 

257 

54.25 

0.7121 

2089643 

0.0152 

3713 

4. 1046-06 

6.86 

.451 

4.18 

257 

55.49 

0,7199 

7091500 

0.0157 

3619 

4.3296-06 

6.96 

.445 

4.29 

257 

56.76 

0,  7. ■’73 

2093262 

0.0154 

3394 

4.5366-06 

7.06 

.437 

4.42 

257 

58.03 

0.7353 

2094893 

0.0154 

3211 

4.7966-06 

7.17 

.429 

4.55 

256 

59.38 

0.7432 

2096473 

0.0157 

3086 

5.0946-06 

7.28 

.418 

4.70 

256 

60.78 

0.7511 

2097979 

0.0156 

2869 

5.4246-06 

7.38 

.414 

4.81 

256 

62.20 

0. 7S87 

2099342 

0.  (7154 

2697 

5. 7216  06 

7.50 

.403 

4,9? 

255 

63.66 

0. 7665 

2100676 

0.0155 

26(74 

5.9596-06 

7.61 

.404 

5 . 04 

255 

6*^ .  19 

0 . 1143 

2'CI94-' 

0.0155 

2429 

6.3636-06 

7.  72 

.397 

5.17 

254 

66.7  4 

0.7819 

2103105 

0.0155 

2261 

6-8396-06 

7.83 

.391 

5,30 

254 

6“  3  7 

0.7897 

2104208 

0.<';56 

2190 

7.14(6-06 

7.95 

.381 

5.47 

253 

70.06 

0.7976 

2IC5294 

0  0163 

2154 

7.5466 -06 

8.07 

.375 

5.60 
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TABI,E  g49  (Continued) 


Specimen  Id.  Fesi^  Page  2 


Pma« 

E4B/P 

8 

N 

6N 

AK 

CCL 

AKeff 

(Ib9l 

( In) 

(XI  ) 

(In) 

(XI) 

( (n/cyc) 

(ksUtn) 

(ksWIn) 

253 

71.95 

0.6060 

2106362 

0.0159 

1985 

8.035E-06 

8.  19 

.367 

5.77 

252 

73.70 

0.8135 

2107279 

0.0149 

1767 

8.435E-06 

B.32 

.362 

5.90 

251 

75.46 

0.6209 

2108130 

0.0153 

1730 

8.826E-06 

8.44 

.358 

6.02 

250 

77.43 

0.8288 

2109009 

0.0160 

1714 

9.353E-06 

B.S7 

.353 

6.16 

250 

79.52 

0.8369 

2109843 

0.0160 

1557 

1.029E-05 

8.70 

.347 

6.31 

249 

81.63 

0.8446 

2110566 

0.0153 

1388 

l.099t-05 

6.62 

.337 

6.50 

248 

83.67 

0.8522 

2111231 

0.0149 

1325 

1.I2IE-05 

6.95 

.331 

6.66 

247 

85.82 

0.8597 

211 1891 

0.0155 

1321 

1 . l76t-05 

9.09 

.324 

6.62 

246 

88.2' 

0.8677 

2112551 

0.0161 

1288 

1.253E-05 

9.22 

.319 

6.98 

245 

90.72 

0.8758 

2113179 

0.0157 

1190 

1.311E-05 

9.36 

.314 

7.14 

243 

93.18 

0.8834 

2113750 

0.0154 

1121 

1.376E-05 

9.50 

.310 

7.28 

242 

95.80 

0.8912 

2114300 

0.0155 

1058 

1 .460E-05 

9.64 

.306 

7.43 

241 

98.46 

0.8989 

2114808 

0.0154 

996 

1 .544E-05 

9.79 

.301 

7.60 

239 

101.27 

0.9066 

2115296 

0.0156 

977 

1.601E-05 

9.93 

.296 

7.77 

238 

104.26 

0.9145 

2115785 

0.0158 

932 

1 .697E-05 

10.08 

.286 

8.00 

236 

107.38 

0.9224 

2116228 

0.0156 

842 

I.848E-05 

10.23 

.281 

8.17 

235 

110.52 

0.9301 

2116627 

q.0151 

768 

1.965E-05 

10.38 

.273 

8.38 

233 

113.72 

0.9375 

2116996 

J.0154 

777 

1.984E-05 

10.54 

.266 

8.59 

231 

117.28 

0-9455 

2117404 

0.0161 

786 

2.053E-05 

10.69 

.263 

8.76 

230 

121.12 

0.9537 

2117782 

0.0152 

677 

2.245E-05 

10.85 

.261 

8.91 

228 

124.55 

0.9607 

21  18080 

0.0153 

644 

2.382E-05 

11.02 

.258 

9.09 

226 

128.81 

0.9690 

2118426 

0.0174 

710 

2.459E-05 

11.19 

.249 

9.33 

224 

133.74 

0.9781 

2118790 

0.0168 

663 

2.528E-05 

11.36 

.241 

9.58 

222 

138.07 

0.9857 

21  19089 

0.0145 

542 

2.66et-05 

11.53 

.236 

9.79 

142.13 

0.9926 

2119332 

72 
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'Igure  1  Fat  r’rack  Growth  Rate  hata  for  IN’'’r)‘SXI,  Forging 

fS-I  Orientation,  KCRAn  -?.0(),  2.00  and  2.00).  Northrop. 
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TABLE  C50 


Fst-,:;iii2  Crack  Growth  Data  Associated 
with  ^Igurc  Gil  (Specimen  F8S2) 


I  gue; 


GROWTH  RATE 


CRACK 

SIS 


Specimen  Id.  F8S2 

Contract  #  9S8'?4 

Material  1N90SXL  FG. 

Temperature  (F)  72 

Environment  HUMID  AIR 


Geometry  C(T) 

Orientation  S-L 

Yield  Iksi >  51.0 

Modu 1  us  10.1 


Specimen  Dimensions  (In) 

Notcti  depth  0.268 
Gage  length  1.000 
Alpha  ratio  1.250 


Thickness  0.2A9 
Width  1 . 498 
Height  9.000 


Precrack  Parameters 

Stress  ratio  (R)  0.10 
Kmav  5.19 


Pma»  ( I bs  I  2  52.0 

Final  a  (in)  0.514 


Test  Parameters 


nitlal  a  (in)  0. 

5  1  3 

Initial  K 

6.50 

-gradient  -2 

.  00 

St  r  es«»  ratio 

(  R  )  0  .  1  Cl 

K  Coeff 

EvB/P  Coeff 

Ana i y  S i ? 

Codee 

0 . 88n000 

1 . 000980 

KPP  : 

1  4 

4.640000 

-4 . 6695 1 0 

-  1  7  .  SOOOCiO 

1 8 . 460 1 00 

I  4  .  TJ’OCOn 

-  236 .824997 

-  5 . 60000(1 

1214. 880000 

0 . 000000 

-2143.570100 

V i sua 1 

Obser  vat  i ons 

EvB/P 

Crack  (EvB/P) 

Crack  ( V 1 sua '  ) 

Error 

CAT 

30.19 

0.515 

0.536 

0.021 

0 . 969 

3  7.06 

0 . 608 

0.610 

0.002 

0 . 99  ' 

39.18 

0.632 

0 . 644 

0.012 

1  .  OC'"’ 

40 . 02 

0.641 

0.650 

0.009 

1.010 

50 . 08 

0.732 

0.730 

-  .  002 

1  .040 

65.10 

0.827 

0.817 

-.010 

1  .073 

145.26 

1.051 

1.031 

-  .  020 

1.15  3 

24  3.  18 

1.151 

1.127 

-  .  024 

1.192 

7. 1  2  3  2  .  18 

1.339 

1  .  349 

0.010 

1  .  2 

Comment  s 

Date  of  test-  04-19-1988 
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TABLE  C50  (Continued) 


Spec  »men 

Id.  F8S2 

Pma» 

E40/P 

a 

Obi) 

1  In) 

30.34 

0.5173 

292 

30.70 

0.5326 

267 

31  .  03 

0.5276 

262 

31.36 

0.5330 

2  7B 

31.73 

0.5381 

273 

32.09 

0.5a33 

269 

32.46 

0.5485 

264 

32.02 

0.5536 

260 

33.22 

0.5591 

255 

33.61 

0,5645 

25) 

34.00 

0.5696 

247 

34.39 

0.5747 

243 

34.78 

0.5798 

239 

35.19 

0,56  >0 

2»^ 

35.58 

0.5899 

23) 

36. DO 

0.5951 

2:^ 

36.42 

0.6002 

::\ 

3V  37 

0.6115 

2\^ 

3  7  . 

O,*-',  5S 

:  1 : 

.’8,19 

C  .  6  2  D9 

3?  ,  6^ 

.  6  2<  ; 

:ot 

3  'i .  :  ‘ 

n  i.’i*. 

?  8 . 2  4 

0, 6?;ft 

N 

ta 

tn 

6a/AN 

AH 

CCl 

1X1) 

{  »n) 

(XI  ) 

( In/cyC  ) 

(  ks  »  i  n) 

{  k  5  i  V  1  r> ) 

15261 

19511 

0.0105 

7941 

1 .?2tt-06 

5.49 

.673 

1  .  99 

23201 

O.OlO? 

7478 

1  363t-06 

5.45 

.679 

i  .  95 

26989 

0.0102 

7568 

1 .3536-06 

5  4) 

.666 

J  ,  0^ 

30769 

0.0103 

7699 

1 .3356-06 

5.37 

.691 

1  .94 

34688 

0.0105 

7970 

1 .3I2E-06 

5.33 

.697 

) .  79 

38739 

0.0103 

8205 

1.255t-06 

5.29 

.702 

1  .75 

42694 

0.0106 

8750 

I.207E-06 

5.24 

.707 

I  .  7  1 

47409 

0.0)09 

934) 

I.I64E-06 

5.20 

.7)5 

I  .65 

52235 

0.0105 

9474 

l.lllE-06 

5.16 

.723 

1  ,  59 

56963 

0.0103 

9600 

1 .069E-06 

5.12 

.  729 

)  .  54 

61035 

0.0102 

10063 

1.016E-06 

5.08 

.736 

1  .  49 

67026 

C.0102 

10707 

9.569E-07 

5.04 

-  742 

)  .  44 

72542 

0.0)0) 

11415 

6.7981-07 

5.01 

.  749 

!  .  4n 

70501 

0.0)01 

12515 

8. IOeE'07 

4.97 

.  754 

1  .  36 

85056 

0.0103 

1  3402 

7.673E-07 

4.93 

.  ’^60 

1.31 

91902 

0.0164 

20006 

7.e44£-07 

4.87 

.766 

1.27 

IC'94: 

0.0153 

23733 

6.46IE-07 

4 ,07 

.  702 

1  155  35 

0.0093 

24463 

3.PieE-07 

4.7; 

.707 

1.13 

!  31405 

0-0105 

290  70 

3.526E'07 

4.74 

.  79,j 

1 . 26 

US'  1  3 

C.O’P’’ 

39:13 

r.79e£.07 

4,  ?C 

■  P:-:' 

1  0' 

i60*^.7q 
5t7  ;eo 

0  0065 

422247 

1 .530£-0e 

4.t>e 

.0.:  7 

i  .02 
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TABLE  G51 


<^aCij;ue  Crack  Growth  Data  Associated 
with  rip^urc  Gil  (Speclncn  r8S2-A) 


GROWTH 


Spec i men  I d . 
Contract  # 

Mater i a i 
Temperature  (F) 
Env i ronment 


F8S?A 

95874 

tNSOSXL  FG. 
72 

HUMID  AIR 


Geometry  C(T) 

Orientation  S-L 

Yield  ( k  s  i  )  51.0 

Modu I  US  10.1 


Specimen  Dimensions  (In) 


Th i ckness 

0.249 

Notcti  depth 

0.268 

widtn 

1  .  498 

Gage  length 

1 .000 

He i ght 

9.000 

Alpha  ratio 

1  .  250 

Pr  ec  rack 

Parameters 

Pma*  (  1  t's  1 

252 . 0 

Strpss  rat io 

(R)  0,10 

Final  a  (in) 

0.514 

5.19 

Test  Parameters 

Initial  a  ( 

in)  0.629 

Initial  K 

5  .PO 

K-gra7 i ent 

2 . 00 

Stress  rat i o  ( R ) 

0.  to 

K  Coeff 

Ev8/P  Coeff 

Ana  lysis  Codes 

0  .  sSf  itOO 

1 . 000990 

KRP  I  4 

4 , 64  0  01' f! 

-4 . 669S 1 0 

'13.  3.'’00nri 

18. 460100 

1 4 . 70C0OO 

-  2  36 . 024997 

-  T  ,  t  rcnttr: 

1214. 8POOOO 

0  .  OiOOOOO 

-2143.570100 

V i s  ua ' 

Closer  vat  '  ons 

E  vB/P 

Crack  (EvB/P) 

Crack  (  V i sue  1  ) 

E  r  por 

CAF 

30.19 

0.515 

0.536 

0.02J 

0 . 969 

37.06 

0.608 

0.610 

O.OC'2 

0 . 999 

39.  18 

0.632 

0.644 

0.012 

1  .  007 

40 . 02 

0.64  1 

0.650 

0 . 009 

1  .  0  1  C 

50. 08 

0 . 732 

0.730 

-  .  002 

1  .  040 

65.10 

0.827 

0.817 

-.010 

1.073 

t  4S , 25 

1.051 

1.03! 

-  .  020 

1.15'' 

243  ,  10 

1.15  1 

I  .  127 

-  .  024 

1.19? 

11 232  .  18 

1.339 

1  .  349 

0.010 

1  .  2 

Date  of  test:  04- 19-  I  988 
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TABLE  C51  (Continued) 


Specimen  Id.  F6S2A 


Pma  < 

E«0/P 

a 

N 

ta 

&N 

6a/AN 

AK 

CCL 

AKeff 

1  'ba ) 

1  in) 

(Xl  ) 

(In) 

(XI) 

( In/cyc ) 

(ksl2ln) 

( ks  i  <(  t  n  ) 

40.39 

0.6446 

42828 

231 

40.91 

0.6502 

48053 

0.0105 

10657 

9-899E-07 

5.44 

.702 

1  .80 

231 

41  .42 

0.6554 

53484 

0.0102 

8454 

1 .2I0E-06 

5.50 

.693 

1 .87 

231 

41  .92 

0.6604 

57307 

0 . 0098 

7150 

I  .3736-06 

5.55 

.686 

)  .94 

231 

42.41 

0.6652 

60634 

0.0099 

6546 

!  .5I8E-06 

5.61 

.679 

2.00 

232 

42.94 

0.6703 

63855 

0.0)03 

6287 

1 .6398-06 

5.66 

.672 

2.06 

232 

43.48 

0.6755 

66921 

0.0102 

5985 

1 .71  IE-06 

5.72 

.662 

2.15 

232 

44.02 

0.6806 

69840 

0.0100 

5553 

1 .7988-06 

5.78 

.657 

2.21 

232 

44. S6 

0.6855 

72474 

0.0100 

5208 

1 .eSBE -06 

5.84 

.650 

2.27 

232 

45.  12 

0.6906 

75128 

0.0102 

5107 

1 .9678-06 

5.90 

.644 

2.33 

232 

4S.70 

0.6957 

77661 

0.0099 

4822 

2.0638-06 

5.96 

.636 

2 .40 

232 

46.25 

0.7005 

79950 

0.0099 

4577 

2.1588-06 

6.02 

.630 

2.47 

232 

46.64 

0. 7056 

82238 

O.QIQI 

4474 

2-2528-06 

6.08 

.626 

2.53 

232 

47.44 

0.7106 

84424 

O.ClOO 

4273 

2.3358-06 

6.14 

.616 

2.62 

232 

48.04 

0.7155 

8651 1 

0.0100 

4163 

2.3978-06 

6.20 

.612 

2.60 

233 

48.6  7 

0.7206 

60607 

O.QIOI 

4106 

2.4498-06 

6.27 

.605 

2.75 

233 

49.29 

0.7256 

90617 

0.0098 

3759 

2.5998-06 

6.33 

.600 

2.81 

233 

49.90 

0.7304 

92366 

0.0107 

3390 

3.1598-06 

6.40 

.595 

280 

233 

50.68 

0.7363 

94007 

0.0102 

3095 

3. 2848-06 

6.46 

.586 

2.96 

233 

51  .24 

0.7405 

95462 

0.0089 

3176 

2.8138-06 

6.53 

.580 

3 . 04 

233 

51,66 

0.7452 

97183 

0.0097 

3403 

2.7868-06 

6.59 

.^74 

3  12 

233 

52.57 

0.7502 

98945 

0.0100 

3453 

2.8988-06 

6.66 

.567 

3  ,  20 

233 

53.2  7 

0.756: 

100635 

O.OlOi 

3340 

3.0138-06 

6.73 

.  *  6? 

3 . 28 

233 

53.99 

0.7603 

102285 

0.0102 

3243 

3.1418-06 

6.00 

.5'^7 

3.  34 

233 

54.74 

0.7654 

103870 

O.OIOI 

3082 

3.2688-06 

6.87 

.551 

?  ,  42 

2  ii 

55.46 

0.7704 

105366 

0.0097 

2853 

3.4018-06 

6.94 

.546 

3 . 50 

:  i2 

56.20 

0.775) 

10673; 

'  0095 

2676 

3.5568-06 

7.01 

.541 

3  57 

2  32 

56.94 

0 . 7709 

108042 

0.0097 

2625 

3.6878-06 

7.00 

.534 

3,6' 

2  32 

5’’  .  72 

C. 7646 

109356 

O.ClOO 

2634 

3.79tC -06 

7.15 

.527 

3  .  '’f, 

232 

56.54 

0. 7099 

1  10677 

0.0102 

2501 

3.9408 -06 

7.2? 

.520 

3 . 85 

2  32 

59,36 

0 . 7o»,ri 

I  11936 

O.OlOl 

2469 

4.0748-06 

7.  3C 

r  .  c 

3 . 94 

2  32 

60.2' 

0 . 900C 

113146 

0.0099 

2364 

4.2C0E -06 

7.37 

.5!  1 

4  .  0  I 

2  32 

6:  .  06 

C.0O49 

1  14301 

0.0090 

2240 

4 . 3648  -  Ob 

7.45 

4 , 06 

23  1 

61.9} 

0.6C97 

1  I  5  386 

0.0094 

2100 

4.4818-06 

7.5? 

.502 

4  .  !  7 

231 

62.7  3 

0.6143 

!  I64C  : 

0.0094 

2034 

4. 6078  06 

7.60 

.  499 

4.24 

231 

63.60 

0.8l9i 

1 1 7420 

0.0097 

2043 

4.7548-06 

7.68 

.  492 

4.  33 

231 

64.52 

0.6240 

1  18444 

0.0102 

2069 

4.9318-06 

7.76 

.  404 

4.4* 

231 

65.52 

0.8243 

1  19409 

0.0100 

1945 

5. 1208-06 

7. 84 

.470 

4  .  *  4 

23n 

66  4  3 

0.8340 

120389 

0.0094 

1  76> 

5.3518-06 

7.92 

.472 

4.(4 

230 

e''.  30 

0.6367 

521251 

0.0095 

1712 

5.5388  06 

0.00 

.467 

4 

230 

66  34 

0.6435 

122100 

0.0097 

1699 

5.6928-06 

8. 08 

.  464 

4  0 : 

22« 

69.  36 

0.8464 

122950 

0.0098 

1654 

5. 9108-06 

8.  16 

.  459 

4.9, 

2?«^ 

70.  39 

0.0532 

123755 

0.0094 

1552 

6.0998-06 

8.24 

.4*‘6 

4  -• 

22<» 

7  1.39 

0.8579 

12450J 

0.0094 

1500 

6.2998-06 

e,  33 

.  452 

t  :  ' 

220 

72.  4<; 

0.6(27 

125254 

0.0096 

1473 

6.5488-06 

8.41 

.44^ 

229 

73.55 

0  . 

125975 

0.0094 

13  30 

6.7918-06 

8.50 

.  440 

<29 

"4  62 

O.RTt 

1 26644 

0  0097 

13  72 

7.047f  06 

8.59 

.  4?2 

'42 

2  2  ’ 

7C,  cj 

c.ft’7; 

1  2  ’  74  7 

0 .  (''■  9q 

13*2 

7.. ■'498  Of 

P  ' 

.  ivr 

*  *  ^ 

2  2  ^ 

'S’ 

0.9919 

1  2  ■’99(, 

O.OO^fc 

12»  9 

7.5378  06 

e.  "b 

.4:0 
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TABT.E  rSl  (Continued) 


Specimen  td. 


Pmai* 

E«B/P 

8 

N 

Ad 

( lb»l 

(  in) 

(Xl  ) 

( In) 

226 

76.17 

0.0867 

128616 

0.0095 

226 

79.35 

0.8914 

129203 

0.0093 

226 

80  54 

0.0960 

129764 

0.0094 

225 

61.84 

0.9008 

1  30332 

0.0095 

224 

63.12 

0.9055 

130654 

0.0093 

224 

84.40 

0.9101 

131352 

0.0092 

223 

85.71 

0.9147 

131835 

U.0092 

223 

87.07 

0.9194 

I3230O 

0.0096 

222 

08.55 

0.9243 

132786 

0.0099 

222 

90.08 

0.9292 

133240 

0.0095 

22) 

91.51 

0.9338 

133654 

0.0090 

220 

92.94 

0.9382 

134039 

0.0094 

220 

94.59 

0.9432 

134456 

0.0095 

219 

96.14 

0.9477 

134827 

0.0090 

2IP 

97.71 

0.9522 

135183 

0.0092 

217 

99. 4r 

0.9570 

135537 

0.009? 

217 

101.06 

0.9615 

13586! 

0.0090 

216 

102.76 

0.9660 

136183 

0.0092 

215 

104.59 

0 .9707 

136504 

0.0093 

214 

106.41 

0.9753 

136809 

0.0090 

213 

10P.22 

0.<^797 

137098 

0.0094 

213 

1  10. 3C 

0.9846 

137405 

O.OlOO 

2i: 

1 1:.47 

0.96  =>7 

1 37708 

0.0097 

21  1 

114,55 

0.9943 

137981 

0.0098 

2!C 

1  16.44 

0.9905 

138211 

0.0005 

209 

1  16.48 

i .0026 

138452 

0.0095 

12C.96 

I  .0060 

138724 

0.0CI96 

20  7 

1  2  3  .  :  0 

1.0124 

1 ?9956 

0.C090 

20h 

!  3 

1  .01  70 

1 39|8' 

0.0094 

2  2  5 

129. 

1 .02 >6 

1  y-6  \  7 

O.on?! 

2C2 

1 30.41 

1 . 0 : 6 1 

I39t20 

0.0091 

20 

1  .3 ) .  I  2 

1  .03''9 

1 39046 

O.C'P? 

20, 

1  3*7  .  44 

1 .  0V,0 

1  400?*' 

0.0C91 

*  c . 

138.44 

1  .0400 

140240 

0.0090 

1 

140.8*' 

1  .04^9 

1494)8 

0.0090 

144.02 

1.0490 

140619 
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ANi 

Aa/4N 

AK 

CCL 

p^f 

(XI  ) 

( In/cyc) 

(ksWln) 

(ks  i  in) 

1207 

7.847e-06 

0.85 

.415 

5.75 

1140 

B.oset-ofc 

8.94 

.4!  I 

5.65 

\  129 

B.364E-06 

9.03 

.406 

5.94 

1090 

8.756t-06 

9.12 

.406 

6.02 

1020 

9.  I05E-06 

9.22 

.403 

6.11 

961 

9.367E-06 

9.31 

.397 

6.23 

956 

9.698E-06 

9.40 

.393 

6.34 

951 

1  .006E-05 

9.50 

.386 

6.49 

932 

1.0S9E-05 

9.60 

.379 

6.63 

867 

1 .096E-05 

9.70 

.374 

6.75 

799 

I.I21E-0S 

9.80 

.368 

6.6B 

802 

1.170E-05 

9.90 

.365 

6.98 

789 

1 .2I0E-05 

10.00 

.363 

7.08 

728 

1 .Z42E-0E 

ID.  10 

.35® 

7.19 

710 

l.3CEt-05 

10.20 

.356 

7.31 

676 

I.36:E-05 

10.30 

.354 

7.40 

646 

1 .39IE-09 

10.41 

.347 

7.56 

643 

1 .439E-0S 

10.51 

.340 

7.71 

626 

(.487E-09 

10.62 

.334 

7.85 

595 

1 .913E-09 

10.73 

.  328 

e.ci 

596 

1 .574E-09 

10.84 

.32? 

8.16 

610 

1 .63>.E-aE 

10.95 

.319 

8.20 

576 

1 .6e’E-0E 

11.07 

.315 

8.42 

5C2 

1 .7E2E-0S 

1 1  .  IB 

.315 

8,51 

47? 

l.798t  05 

11.29 

.312 

8.64 

513 

1 .8‘'4E-05 

11.41 

.312 

8.73 

504 

1 . 90«£  ■  O', 

11.52 

.  357 

8  87 

461 

1.953E  05 

1  1  .65 

.  300 

9  Of 

4Hl 

r.n33E-0' 

11.77 

.  3rc 

Q.  1'. 

444 

:.055E-0‘- 

1  ! 

.292 

35 

42'» 

?. ir5£05 

;?  01 

.28: 

9  *  8 

407 

?  177£.C4 

1 : .  1  3 

.28: 

~-.67 

402 

?.:54t -05 

12.26 

.271 

^.9  3 

383 

J.343E-C5 

12.37 

.2'»1 

i  0  ,  C  1 

371 

: . 4 1 4E -  05 

12. 5i 

.2t6 

!0,:r 

78 


TABLE  G52 


Fatigue  Crack  Crouth  Data  Associated 
with  '^Ipurc  Gil  (Specimen  F8S2-B) 


GROWTH 


Spec  I  men  I d . 
Contract  # 

Mater  I  a  I 
Temperature  (F) 
Env I ronment 


F8S28 

95874 

IN905XL  FG. 
72 

HUMID  AIR 


Geometry  C ( T ) 

Orientation  S-L 

Yield  (ksi )  51.0 

Modu 1  us  10.1 


Specimen  Dimensions  (In) 


Th i ckness 
W  t  dth 
He  I ght 


0.249 
I  .  498 
9.000 


Notch  depth  0.268 
Gage  length  1.000 
Alpha  ratio  1.250 


Precrack  Parameters 


PmaK  (lbs)  252.0 

Final  a  (in)  0.514 


Stress  ratio  (R)  0.10 
Kmay  5.19 


Test  Parameters 

Initial  a  (in)  1.020 
K  -  gracl  i  ent  2.00 


Initial  k  12.50 

St  r  ess  rat i o  (R )  0.10 


K  Co-Ff 

0  .  pot, 000 
4 . 640000 
-13, 320000 
1 4 . 720000 
-  5 . eOncOo 
0. OOGOOn 


EvB/P  Coeff 
1 . 000980 
-4.669510 
18.460100 

-23t.. 824097 

1214. eeoooo 

-2143.570100 


Ana  lysis  Codes 
KPP  1  4 


Visual  Obso'"  vat  ^  oris 


EvB/P 

Crack  (EvB/P) 

Crack  ( V 1 sua I  ) 

Error 

CAF 

30.19 

0.515 

0.536 

0.021 

n  ,  u  ( .  -i 

3  7,06 

0 .608 

0.610 

0 . 002 

p  .  ’iqu 

39.18 

0.632 

0.644 

0.012 

1.007 

40 . 02 

0.641 

0.650 

0  .  OOn 

1  .  0  I  C 

50 . 08 

0.772 

0 . 730 

-  .  002 

1  .  040 

65.10 

0.827 

0.817 

-.010 

1  .  C73 

1 4S . 25 

1.051 

I  .  03  1 

-  .  020 

1.15? 

243.10 

1.15  1 

1.127 

-  .  024 

1.192 

XI232.  le 

1.339 

1.349 

0.010 

I  .  2' 

Comment  s 

Dste  oF  test:  04-|U-| 988 
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TABLE  G52  (Continued) 


Specimen  la.  reSJB 

E«B/'P  o  N  fia 

<'051  (<n)  (xn  (in) 

U1.10  I.O^lfe  14077B 

19?  151.93  I.OfeCS  Miri9  0.0110 

191  155.32  1.0555  141165  0.0105 

190  159.51  1.0712  141404  0.0092 

188  162.17  1.0747  141548  0.0082 

187  165.87  1.0794  141730  0.0097 

186  169.91  1.0844  I4I9II  0.0091 

184  173.39  1.0885  142064  0.0062 

183  176.90  1.0925  142190  0.0086 

182  180.99  1.0971  142356  0.0089 

180  185.03  1.1014  142486  0.0090 

178  189.48  1.1061  142639  0.0116 

177  IPO.jB  I. 1130  142799  0.0124 

175  2.12.31  1.1185  I430II  0.0100 

173  207.35  1.1230  143154  0.0096 

1 7|  213.14  1.1261  143291  0.0097 

1(9  218.76,  1.1328  143406  0.0126 

167  22'>.05  1.1429  1436.29  0.0123 

164  234.67  1  .  1 45 1  1 4  3735  0.01  30 

In2  247.07  1.1536  I4’984  0.0131 

16(1  2'’. 66  1.1562  144098  0.0094 

15  7  2-'..54  1.1633  14421  1  0.01  31 

155  215. 02  1.1713  144495  0.0126 

|51  283.34  l.|7<n  144608  O.C09\ 

151  2  9  1.59  1.160'.  I44t't(  0,0061 

149  29-  (6  1.1641  144761  0.0361 

146  307. 5|  I  1865  144856  0.r''96 

|4n  3,6.54  1.1936  144341  0.0'‘'9 

144  ’.'‘.IB  l,|974  14'0|2  0.,’0.61 

I  4  4'  .  7  .  r  •'  i  ^  0  T’C" 

I  4  l.t5  ,  •»  I  ,-1251  I  a-.  I  4.1  0 . 0'>‘4 

1  19  15-  40  1.2,02  145  224  0.056) 

l!i  .’t^  25  1.2143  145266  0.''090 

‘'•i  1°’,67  1.21°2  145374  0.013’ 

13'  406  13  I.226C  145521  0.0134 

126  42.', at)  1,2  326  145575  0.0061 

126  434  97  1.2361  145644  0.C077 

124  449.88  I.24'13  145703  0.0067 

122  455,65  1,2446  145762  0.0'069 

120  463.95  1.2492  145619  0.0064 

118  503.83  1.2532  145665  0.0061 

116  518.82  l.25’3  1459)4  0.r'.)96 

114  5.79.67  1.2618  14576?  0  009) 

112  562.48  1.2664  146021  0.0093 

110  565.95  l.2’ll  146015  0.0091 

108  f  1  I  62  1.2155  146113  0.0080 

105  f  i;  60  I . 2  '9  1  145  146  0. O’  '8 


c  1 

f  ^ :  3  i 

.  5'’=  3 

Ufioo  o.O'-ss 

0  1 

t 

.  :6’7 

I^i72  3?  0.0094 

q'9 

1 

.:^!7 

1 4^7:6 7  o.ccp*.- 

Q-' 

1 

.  r'^bi 

14S304  O.OO0f 

9*3 

703.31  1 

.  3003 

146343  0.0084 

9r 

e\e.9T  1 

.  304^ 

146300  0.0107 

89 

000.63  1 

.3110 

146422  0.0108 

8T 

‘»23.37  1 

.31^2 

146,444  0.0077 

0^ 

9<i.?9  1 

.3180 

146470  0.0073 

83 

HOO^.  19 

1 . 322* 

146493  0.0079 

00 

tIOSR. 1 7 

1  .  32R7 

14662!  0.009S 

77 

1 4 . 

1  .3310 

146540  0.0120 

10 

) . 3307 

146^74 
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AN 

Aa/AN 

AH  CCL 

AEpf  f 

(XI  ) 

( In/cyc ) 

(ViWln) 

{ l-  S  i  ^  i  n 

390 

2.80e£:-05 

12.77 

.  266 

10 . 4  ; 

30S 

2- 7I6£-05 

12.94 

.259 

10.65 

302 

2.401E-05 

13.06 

.259 

10.75 

320 

2.S09E-05 

13.22 

.259 

10.83 

363 

2.661C-05 

13.34 

.239 

11.29 

334 

2.722E-05 

13.46 

.239 

11.40 

279 

2.927E-05 

’3.62 

.239 

11.52 

292 

2.94iE-0‘^ 

13.75 

.239 

1  ]  .69 

298 

2.986C-05 

13.86 

.221 

12.02 

203 

3.172E-05 

14.03 

.221 

12.  14 

31  i 

3.723E-05 

14.20 

.215 

12.99 

372 

3.343e-05 

14.37 

.215 

12.53 

3S5 

2-0276-05 

14.56 

.215 

12.70 

200 

3.422E-05 

14.73 

•  202 

J3.D6 

264 

3.e29e-OR 

14.09 

.202 

13. :o 

330 

3.7p9E-0f. 

1'  .  )  1 

.20: 

:  3.49 

327 

3. 766E ■ 05 

15.27 

.rc: 

1  3  .  *  4 

366 

3.646E-05 

15. 5( 

.17' 

1  :  t 

363 

3.6!?£ -05 

15.7) 

.17' 

;  4  4  j 

22” 

4. 144f-0' 

1*  .97 

.  !  75 

14.64 

397 

3.30lt  0*. 

16.19 

.  1  "4 

1 4 .  ?.•) 

396 

3.22  1C -05 

16.9? 

. ;  74 

‘'5,0? 

201 

4. 5531  05 

ic  .c: 

.  1  76 

I  ! 

IT.9 

5.  n5C-C5 

16.76 

.  )  ?6 

r .  36 

I6r 

5-C5;C -05 

H  .9* 

.  J  7C 

'  e  r  - 

100 

*  . 34 !f  05 

1 7  1  : 

.  1 

;  ‘  .  c. 

166 

5. 60^5  -05 

1 7 .  re 

.  1  76 

: .  p; 

140 

5.74*C  0' 

17.49 

.  1  7t 

1  ^  ^  :■ 

144 

5. 737c. 0* 

17.6? 

.  1  76 

:  *■  .  i  4 

1  37 

6-  I22(  r* 

I  7.P! 

.  )  74 

)  t ' 

137 

6  -  *•  C  2  C  C  * 

:  7 . 9' 

.  1 

!»  *:> 

1*70 

e.po’e  Qf 

10.  n 

.  :  74 

]i  .i  9 

233 

5 . 907f  -  0*- 

10.44 

.  ;  74 

!»  , 

221 

6.C53t ■ C5 

19. f  4 

.  1  .’5 

! 

123 

6.57'e-05 

19.92 

. ;  75 

I  ?‘  .^4 

loe 

7.  I64C-05 

19.11 

.175 

17.52 

1  18 

7.419E-05 

19. 2q 

.175 

17,*> 

1 16 

7.6I3C-05 

19.40 

.175 

1  7  ,  K,. 

IC4 

8.060E-C5 

19.60 

.  1  74 

I  e ,  . 

95 

8.6l5e-05 

i9.es 

.  174 

1  e . :  4 

102 

e.438£-05 

20.07 

.  1  74 

10.42 

107 

8.522E-05 

20.20 

-  174 

1  0  .  ^  > 

1C0 

e.6l9£-C5 

20.50 

.  1  74 

1  0  .  C'  1 

92 

9.e83E-05 

20.72 

.P2 

1 .  ''■t 

73 

1.1040-04 

20.92 

.  172 

l'v2*‘ 

77 

1  0220 -04 

21.13 

.  1  ’2 

)  .  4  A 

04 

1  CI3C  04 

21.93 

.  ’  7- 

;  i  ,  - 

76 

\  .07\c 

21  .5a 

.17: 

i  *>2 

72 

I.17lf  04 

21 . 76 

.  1  "2 

2  C  .  C  t 

75 

1  . 1 361 -04 

21  .97 

.  1 7: 

20.2: 

76 

1 .099t-C4 

22.20 

.172 

20.42 

79 

1.363f  34 

22.47 

.175 

2C.60 

64 

1  .68:E-04 

22.69 

.175 

20,00 

49 

1  .5971-04 

22.98 

.175 

21.07 

49 

1  .48lE'04 

23.20 

.175 

21  .27 

51 

1 .548E-04 

?3.1? 

.175 

21 

.  47 

55 

I.554C-04 

Z3.64 

,  175 

21 

.67 

53 

2.2eOE-04 

?3.95 

.175 

2l 

.95 
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AK,  KSI  Vin 

Fatigue  Crack  Growth  In  1N905XL  Die  Forging 


'■  iizure  (■  1 


Fatigue  Crack  Crowth  Rato  Data  for  So lu t  Ion t rea t ed  and 
aged  IN^D^Xk  Forging  (I,-T  and  T-I,  Orientation,  R=n,l,  l,ah 
Air  and  a  third  order  regression  fit  to  each  data  set), 
f'eneral  Dvnamics  TX. 


TABLE  G53 

Fatigue  Crack  Growth  Data  Associated 
with  Figure  G12  (L-T  Orientation) 


CutiPhCT  TEH’I.  lotl  RT  H/U=0.4Sk 
13 

IH905XL  L-T  'jRIEHTRTlOM 

LRB  RIF;.RT 

138  CPM 

R=  0.1  E=  0.443?  U=  2.5535 


GcHERRL  LYHRMICE 
FORT  WORTH  DIVI3I0H 
SEPT  23.1937 


MO. 

TOThL 

CRflCK 

DR/DN 

CORR. 

STD. ERR 

Max 

DEL-K 

CYCLES 

LENGTH 

COEFF 

OF  EST. 

LORD 

0 1 N  > 

nn/CYC) 

(LBS) 

(KSI-3LIRI 

c* 

w,' 

9076 

0.351 

647 

5.81 

6 

10491 

0.850 

651 

c;  C'4 

7 

11905 

0.853 

648 

GO 

W  •  'w'  «»' 

8 

14735 

0.859 

649 

5.37 

9 

17353 

0.864 

649 

5.90 

0.855 

1 . 75E-06 

0.973 

0.000 

5 

5.85 

9 

17353 

0.864 

64? 

5 . 90 

10 

21216 

0 . 870 

649 

tr  r,  0 

1 1 

2w543 

0.879 

649 

5.46 

13 

23437 

0.383 

643 

6.0i 

1  3 

30444 

0.893 

649 

6.03: 

14 

33913 

0. 899 

64  9 

6.07 

15 

37150 

0.905 

649 

6.10 

0.885 

2.  18E-U6 

0.997 

0 . 0  0  0 

»' 

6.00 

16 

0 

0.930 

730 

7.01 

17 

2000 

0.933 

731 

7.07 

13 

3573 

0.94  6 

?3^1 

7.11 

19 

4397 

0.951 

731 

i  1 

30 

64  90 

0*  .958 

731 

?  1 

W  A 

7396 

0.961 

1  Z’  1 

.  w  1 

0,947 

4 .  OSE-O-:. 

0. 996 

0 .019 

f. 

7 .  13 

10703 

0.975 

7  31 

7.39 

12113 

0 . 97S 

730 

7.31 

34 

1457- 

0.991 

730 

1  •  -3  r 

0,981 

4 , 4  0  E  -  0  6 

0.937 

0. 030 

V,' 

7-33 

c 

0 

’Zi  'Z  ^ 

SOI 

3.06 

w3  “■ 

1  0  0  O' 

0 .931 

30  1 

S'  ►*  w 

w  - 

3  0i  O'  O' 

0 .937 

8  0  0 

w  ' 

•3.  O 

34  4!; 

0’  ,9-5 

3  0  0 

'2  f  ~ 

'  —  '!Z» 

1 !  doi 

301 

C'  •  i  C 

30 

65  33 

1.01: 

301 

.  3 

31 

7903 

1.019 

;  C  9 

W  » 

O  w 

9146 

1 . 035 

2  0  0 

^  *  4 

J 

!0733 

1 . 0  ?  - 

3  0  0 

i  ^ 

1  .  00 -4 

4 . 9  5 1  —  ‘J 1 

0  .  9  9  0 

0.0:9 

‘9 

'Z-  ^  Z, 

34 

0 

1 . 0:0 

3  63 

'T  •  0 

35 

SOlO 

1 . 031 

C  -1 

4 . 0  3 

- 

3400 

1 . 044 

^  w 

4.1? 

s3'  f 

'Mr  — 

O 

1 .051 

0  ,z^  z- 

9.1- 

1  .03  - 

6 . 0  4  E  —  t'  6 

0.931 

0 . 0  -  1 

4 

9 . 0  4 

B2 


TABLE  G53  (Continued) 


comprct  tension 

fiT  H/U=0.4Se 

GEMERRL  DYflRMICS 

IS 

FORT  NORTH  DIVIS 

INSOSN.L 

LFiB  RIP^RT 

L-T  ORIENTHTIOr) 

SEPT  22,lr57 

ISO  CPM 

R=  0.1  E=  0.4437  IJ=  2.5525 


MO. 

TOTRL 

ORRCK 

DR/I'N 

L  0  R  R . 

STD. ERR 

MRN 

DEL-K 

CYCLES 

LENGTH 

COEFF 

OF  EST. 

LORD 

<IM) 

< IN/ CYC) 

<LB3) 

(KSI-SQRI > 

37 

3353 

1.051 

862 

9.19 

33 

4320 

1 .059 

S62 

9.26 

39 

5257 

1.064 

862 

G .  29 

40 

6775 

1.075 

864 

9. 7j 

41 

7791 

1.0S4 

863 

9.47 

1 . 067 

7. 29E-06 

0. 997 

O.OSl 

5 

9 . 2'  2 

42 

0 

1 . 090 

922 

10.16 

4  00 

1 . 093 

92l 

10.1 

4  4 

1 1S5 

1.101 

92 1 

1  ‘j  .  ^  t 

40 

1357 

1.107 

922 

1 0 .  2  2 

4  'r 

2576 

1.115 

W  2  7 

10.29 

47 

2152 

1.120 

922 

10.44 

4S 

(  '.j  7 

1.  129 

921 

10.54 

4 '3 

1 .  133 

Q  O  O 

10.56 

50 

cr  i  c 

1.  142 

922 

10.64 

1.114 

1 . 05E-05 

"i  -Z  'll  ,3, 

0 .  142: 

10.2: 

'Ll 

0 

1.130 

1051 

12.01 

200 

1  .  13-i 

1052 

12.05 

cr 

4  0  ■- 

1.14- 

1 0 

^  :  ic- 

1  _  •  i  - 

cr  * 

1  162 

1.143 

1051 

12.2  0 

c 

160  - 

1.156 

1  2' 

12.2  U 

1953 

1.161 

1052 

1  2  .  2 

^  q 

1  P  1 

1  J 

i  •  i  c  z 

cr  5 

'C'  1 

1.17- 

•0:1 

I  r’ 

^  2 

2  ■“  'T' 

i  <  '7 

*  •  *-  k  1 

«  *  z:  - 

'  .  -  2  "  -  A 

1  .  000 

0,72- 

9 

.  _  »  w  r" 

1 

p 

2  0  O' 

■*  '  7 

’  '  -T 

i.  •  i  .  7 

’  1  T  ‘ 

•  -  ’  2  - 

s  - 

4  a  ■ 

1  '  1  4  - 

if. 

!7  :: 

r-  -4 

- 1  2' 

if  »  'r* 

1  - .  _ 

t  " 

'*  *  ■  4 

1  _  7 

4  - 

■  4  a  3 

k  f  -  7 

1  1^4 

1  -  .  : 

1  7  2  I- 

"  1  cr 

1  “  .  t 

1  .  1  '■?  7 

T'  c  2,  C7  —  ^ 

Kj  .  r  z 

*_■  .  .  •  w 

2 

1  -  .  1  ; 

8  3 


table  G53  (Continued) 


COMPfiCT  TEH3I0H  AT  H/W=0.4S6  GEHERfiL  DYNAMICS 

DIVISION 

IN905XL  L-T  ORIENTATION  SEPT  23il937 

LAB  AIR5RT 

ISO.  CPM 


R  = 

0.1  E:  = 

0.4437 

W=  2.5525 

NO. 

TOTAL 

CRACK 

DA/DN 

CORR. 

STD. ERR 

MAX 

DEL-K 

f'YCLES 

LENGTH 

COEFF 

OF  E3T. 

LOAD 

(IN) 

< IN/CYC) 

<LBS) 

(KSI-SQRI 

68 

1.215 

,1364 

-  16.83 

69 

125 

1,225 

1364 

16.99 

70 

206 

1.227 

1364 

17.03 

71 

0  *5  C' 

1.234 

1264 

17.  14 

t  w 

515 

1.237 

1365 

17.21 

7o 

792 

1 . 246 

1364 

17.34 

74 

1007 

1.252 

1364 

17.44 

7  c* 

1  sJ 

1231 

1 . 25S 

1364 

1 7 . 55 

76 

•1456 

1.263 

1365 

17.64 

77 

1737 

1.270 

1364 

17.75 

1.243 

3.O0E-O5 

0.991 

0.591 

10 

17.29  ■ 

80 

0 

1.260 

1434 

18.48 

81 

100 

1.267 

1433 

1  c8  6  0 

82 

188 

1.269 

1434 

18.65 

83 

364 

1.275 

1434 

13.75 

84 

STTO 
■Jl  7 

1.283 

1433 

18.89 

1.271 

3.71E-05 

0.988 

0.590 

.  5 

18.67 

92 

0 

1.320 

1686 

23.08 

93 

'so 

1  <  0  4I  ^ 

1685 

23.26 

94 

142 

1  •  0  0 

1635 

23.40 

95 

2 1 9 

1.339 

1637 

23.56 

96 

304 

1.3-9 

1635 

23.81 

97 

0  C-  T 

0  J  > 

1.35- 

1636 

22. 9-i 

429 

1.36; 

1635 

2-i.  11 

99 

494 

1.366 

1635 

24.25 

1  00 

C  *• 

1.373 

1685 

24.4.: 

1.34' 

9 . 3  9  E  “  O'  5 

0 . 999 

2.396 

Q 

23. 76 

101 

0 

1 . 390 

1988 

2  .  3  F, 

102 

20 

1 . 395 

1938 

29!  56 

103 

4  6 

1 .  400 

1989 

29 . 74 

104 

8: 0 

1  .  406 

1988 

hi  r*  •  r 

105 

1 1 :3 

1.413 

1988 

30.  17 

106 

147 

1.420 

1987 

20.43 

1 . 40- 

1 . 99E-04 

0 . 999 

4  .  1  J  4 

6 

2  9 . 8: 7 

103 

147 

1.420 

1987 

80. 4? 

107 

177 

1 . 426 

19c  8 

80 . 65 

108 

210 

1 . 433 

1988 

30.9  3 

109 

240 

1 . 439 

1989 

81.18 

110 

270 

1  .  446 

1987 

31.41 

1  1  1 

2'^'- 

1  .  452 

1988 

31  .  eS 

1  .  48S 

2.  13F.-04 

I  .  000 

5.215 

31.05 

84 


TABLE  G53  (Continued) 


COMPaCT  TENSION  BT  H/N=0.486 
13 

IN905XL  L-T  ORIENTfiTIOH 

LfiB  aiRjRT 


GENERBL  riYNBfllCS 
FORT  NORTH  DIVISION 
SEPT  23- 198? 


130  CPM 


R= 

0.1  B= 

0.4437 

W -  2 . 5525 

NO. 

TOTBL 

CRBCK 

DB/DN 

CORR. 

STD. ERR 

MBX 

DEL-K 

CYCLES 

LENGTH 

COEFF 

OF  EST. 

LORD 

<IN) 

(IN/CYO 

(LBS) 

(K:SI-8QRI  ) 

112 

0 

1.455 

2003 

32.04 

113 

12 

1.457 

2004 

32.15 

114 

36 

1 .465 

2003 

32.48 

115 

54. 

1.472 

2003 

0  ^  t  1  C' 

116 

72 

1.47! 

2003 

33. 05 

1 . 465 

3.34E-04 

0.997 

9.012 

5 

32.49 

116 

72 

1.479 

2003 

33.05 

11? 

90 

1.485 

2003 

■*.> 

w*  W  • 

113 

0? 

1.493 

2003 

2''  3.6? 

1 19 

22 

1 . 500 

2003 

34 . 03 

120 

34 

1.511 

2003 

34.51 

■ 

1.493 

5. O3E-04 

0.93? 

17.539 

5 

33.72 

121 

0 

1.49C 

1660 

27.80 

122 

10 

1.437 

1660 

■*'  T*  1 

123 

20 

1.48S 

1 660 

1.1  i'  ■  i  kl 

124 

40 

1 . 490 

1658 

•“»“?*  T* 
il.  t  ■  (  i 

125 

SO 

1.492 

1658 

2  7 . 0  c 

126 

1  6  0 

1.49? 

1659 

28.  1 1 

12? 

240 

1.506 

1659 

2S.  42 

1 . 493 

?. 59E-05 

0.980 

1.S9? 

{ 

27.91 

12? 

240 

1.506 

1659 

2  o' .  42 

12S 

305 

1.513 

1659 

2S.6? 

129 

368 

1.522 

1653 

29.02 

120 

416 

1 .528 

1658 

29.27 

131 

466 

1.536 

1659 

29.64 

1  22 

504 

1 . 543 

1659 

29. 96 

1.525 

1 . 3'?E-04 

0.994 

c-  •  w  4 

6 

29.1' 

122 

504 

1 . 543 

1659 

2 '?  .  ‘r  6 

•  -■ 

5  36 

1.55' 

1659 

3: 0 . 2  ’? 

1  34 

565 

1 . 55: 

1  ?  5  '4 

3: 0 .  5 

1  ?5 

cr 

1.565 

1659 

30 . 96 

1  .  554 

2. 39E-04 

0.993 

4. 

4 

3  0.45 
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TABLE  G54 


Fatigue  Crack  Growth  Data  Associated 
with  Figure  G12  (T-L  Orientation) 


COfIPflCT  TENSION  fiT  H/W=0.486 
19 

IN905XL  T-L  ORIENTATION 

LRB  filRjRT 


GENERAL  DYNAMICS 
FORT  WORTH  DIVISION 
OCT  27» 1987 


360  CPM 

R=  0. 1  B=  0.4435  W=  2.566 


NO. 

TOTAL 

CYCLES 

CRACK 

LENGTH 

<IN) 

8 

5967 

0.850 

9 

8011 

0.855 

10 

10429 

0.856 

11 

15265 

0.865 

12 

18734 

0.870 

13 

23503 

0.877 

14 

27736 

0.887 

0.866 

15 

0 

0.886 

16 

1200 

0.888 

17 

3600 

0.895 

18 

5731 

0.902 

19 

7354 

0.906 

20 

10694 

0.915 

21 

12313 

0.922 

O  O 

W  IM 

14703 

0.925 

23 

13493 

0.938 

24 

20423 

0.946 

0.912 

25 

0 

0.941 

26 

800 

0.940 

1600 

0.943 

o  o 

3043 

0.950 

29 

4343 

0.956 

30 

5900 

0.964 

3 1 

7192 

0.969 

3601 

0.977 

9792 

0.933 

34 

11132 

0.991 

j 

12193 

0.997 

0.965 

DA/DN  CORR. 

COEFF 

(IN/CYC) 


1.62E-06  0.994 


2. S8E-06 


0. 999 


4.76E-06  0.996 


STD. ERR 
OF  EST. 


0.000 


0.  003 


0.016 


MAX 

DEL-K 

LOAD 

(LBS) 

(KSI-SQRI 

440 

3.92 

439 

3.93 

439 

3.94 

440 

3.97 

439 

3.93 

439 

4.00 

439 

4.04 

( 

3.97 

530 

4.37 

530 

4.33 

531 

4.91 

529 

4.93 

532 

4.97 

531 

5.00 

530 

5.02 

530 

5.04 

530 

5.09 

531 

5.13 

10 

4.93 

611 

5.33 

610 

5  •  ' 

611 

5.39 

6  i  0 

5.92 

611 

5.96 

612 

6.01 

611 

6 . 0 

611 

6.07 

611 

6.10 

611 

6.14 

611 

6 .  17 

1 1 

6. 00 
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TABLE  G54  (Continued) 


COtIPFiCT  TENSION  AT  H/W=0.486 
19 


IN905XL 

T- 

LAB 

AIRjRT 

360 

CPM 

R= 

0.  1  B= 

0.4435 

10. 

TOTAL 

CRACK 

CYCLES 

LENGTH 

CIN) 

36 

0 

0.991 

37 

500 

0.990 

33 

1000 

0.993 

39 

■1862 

0.999 

40 

2871 

1.005 

41 

3346 

1.014 

42 

4602 

1.021 

43 

5253 

1.025 

44 

6307 

1.035 

45 

6966 

1 . 039 

46 

8130 

1.048 

1.015 

47 

0 

1.056 

43 

400 

1.055 

49 

300 

1.060 

50 

1311 

1.064 

51 

2119 

1.072 

52 

2784 

1 . 073 

c 

3408 

1.086 

54 

3948 

1.093 

55 

4455 

1 . 096 

56 

5450 

1.108 

1.077 

57 

0 

1.101 

53 

300 

1 . 094 

59 

600 

1.100 

60 

905 

1.  103 

61 

1490 

1.113 

62 

1 903 

1.119 

63 

2334 

1.  124 

64 

2831 

1.  133 

65 

3204 

1.138 

66 

o'  b  o  o 

1.  145 

67 

4044 

1.  151 

68 

4456 

1.158 

69 

4894 

1 .  163 
1.  126 

Dfl/DN 

CIN/CYC) 


CORR, 

COEFF 


7.49E-06  0.99$ 


S.99E-06  0.995 


1.42E-05  0.993 


GENERAL  DYNAMICS 
FORT  WORTH  DIVISION 
OCT  2?, 1987 


STD. ERR 
OF  EST. 


0.039 


0 . 0  <■’  8 


0.  154 


MAX 

DEL-K 

LOAD 

(LBS) 

<KSI-SQRI 

680 

6.84  • 

680 

6.82 

680 

6.85 

68 1 

6.89 

680 

6.92 

681 

6.98 

681 

7.02 

680 

7.04 

680 

7.  10 

680 

7. 12 

681 

7.  19 

11 

6. 98 

740 

7.86 

740 

7.85 

7^0 

7.89 

741 

7.92 

739 

7.97 

740 

8.02 

740 

8.07 

740 

8.  12 

740 

8.  15 

740 

8 . 23 

10 

8.01 

802 

8.86 

802 

8. 90 

802 

8. 86 

801 

8.88 

802 

8.96 

803 

9.01 

803 

9. 06 

802 

9.12 

802 

9.16 

802 

0^22 

801 

9.26 

b'-  i 

9  .  1 

801 

9.35 

13 

9.07 

87 


TABLE  G54  (Continued) 


COfIPRCT  TENSION  AT 
19 


IN90 

5XL 

T 

LAB 

AIR,RT 

360 

CPfl 

R=  0 

.  1  B  = 

0.4435 

NO. 

TOTAL 

CRACK 

CYCLES 

LENGTH 

HN) 

70 

0 

1.161 

71 

150 

1.161 

72 

450 

1.167 

73 

798 

1.  171 

74 

1321 

1.181 

75 

1643 

1 .  136 

7 

2077 

1.  193 

77 

2493 

1 . 203 

78 

2767 

1.206 

79 

3235 

1.215 

1.184 

80 

0 

1.206 

81 

150 

1.205 

82 

300 

1 . 206 

83 

600 

1.213 

84 

895 

1.219 

85 

1264 

1.226 

86 

1575 

1 . 232 

87 

1875 

1 . 233 

S3 

2186 

1.244 

89 

2534 

1.251 

90 

2356 

1.259 

91 

3115 

1 . 263 
1.230 

0 

1 . 266 

100 

1.267 

94 

300 

1.271 

95 

534 

1.279 

96 

321 

1.235 

97 

1094 

1.292 

1345 

1 . 293 

U  'Zi 

1532 

1 . 305 

100 

1323 

1.311 

1 . 236 

H/N=0. 486 
L  ORIENTATION 

W=  2.566 

DA/HN  CORR. 

COEFF 

CIN/CYC) 

1 . 69E-05  0 . 998 

1.94E-05  0.997 

2.53E-05  0.999 


GENERAL  nVNnfllCS 
FORT  NORTH  DIVISION 
OCT  27j19S7 


STD. ERR 
OF  EST. 


0.  187 


0. 


w  O  s 


0.33; 


MAX 

DEL-K 

LOAD 

(LBS) 

(KSI-SQRI 

853 

9.94 

852 

9.94 

852 

^.98 

852 

10.03 

852 

10.  12 

852 

10. 16 

8o0 

10.20 

854 

10.33 

854 

10.37 

851 

10.43 

10 

10.15 

882 

10.71 

882 

10.70 

833 

10.72 

882 

10.77 

832 

10.83 

832 

10.90 

881 

10.97 

8  3  2 

11.03 

882 

11.09 

881 

11.16 

832 

11.25 

832 

11.31 

12 

10.95 

923 

11.36 

9  2  3 

11.37 

1 1 . 93 

924 

12.02 

924 

12.09 

924 

12.  17 

923 

12.24 

923 

12.32 

9  2  "■ 

12.41 

■j 

12.10 
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TABLE  G54  (Continued) 


COMPaCT  TENSION  RT  H/W=0.486 
19 

IN905XL  T-L  ORIENTflTTON 

LflB  RIRiRT 


GENERRL  DYNAMICS 
FORT  WORTH  DIVISION 
OCT  27,1987 


360  CPM 

R=  0.1  B=  0.4435  W=  2.566 


NO. 

rOTRL 

CRRCK 

CYCLES 

length 

UN) 

101 

0 

1 . 3 1 1 

102 

100 

1.319 

103 

133 

1.322 

104 

333 

1.327 

105 

547 

1.335 

.06 

713 

1.342 

.07 

867 

1.343 

,0S 

043 

1.354 

109 

211 

1.361 

1.335 

110 

0 

1 . 356 

111 

75 

1 . 363 

112 

149 

1.368 

113 

235 

1.373 

114 

^  o 
oo  r 

1 . 3  r  8 

115 

470 

1.336 

116 

589 

1.393 

117 

696 

1 . 400 

118 

792 

1 . 406 

119 

895 

1.412 

1.383 

120 

0 

1.396 

121 

50 

1 . 403 

122 

97 

1 . 406 

1  28 

1S8 

1 .413 

124 

270 

1.421 

125 

342 

1.427 

126 

409 

1 . 435 

127 

470 

1.438 

128 

574 

1 . 448 

129 

^  4  0 

1 . 454 

120 

712 

1 . 461 

1 . 427 

DR/DN  CORR 
COEFF 

< IN/CYC) 


3.96E-05  0.998 


6.G5E-05  0.999 


8.90E-O5  0.999 


STD. ERR 
OF  EST. 


0. 4S5 


0. 


MAX 

DEL-K 

LORD 

(LBS) 

(KSI-SQRI 

1014 

13.62 

1013 

13.  72 

■1013 

13.  77 

1013 

1  w>  .  o  o 

1013 

1  O  Q  c' 

1  O  .  -  wl 

1013 

14.06 

1012 

14.13 

1013 

14.24 

1014 

14.36 

9 

13.97 

1093 

15.40 

1093 

15.51 

1091 

15.53 

1092 

15.68 

1093 

15.78 

1093 

15.  90 

1093 

16.03 

1092 

16.16 

1092 

16.27 

1092 

16.38 

10 

15.87 

1155 

17.01 

1154 

17.13 

1153 

17.  IS 

1155 

17.35 

1154 

17.49 

1154 

17,63 

1154 

17.79 

1154 

17.86 

1154 

18.07 

1155 

18.24 

1154 

18.87 

1  1 

17.65 

89 


TABLE  G5A  (Continued) 


lil 

0 

1.441 

132 

25 

1.443 

133 

75 

1.451 

134 

120 

1.456 

135 

171 

1 . 462 

136 

223 

1.471 

137 

261 

1.476 

133 

311 

1.484 

139 

1.439 

140 

403 

1.496 

141 

452 

1 . 503 
1 . 470 

142 

0 

1.491 

143 

20 

1.497 

144 

43 

1 . 505 

145 

60 

1.512 

146 

77 

1.517 

147 

97 

1.524 

143 

116 

1.530 

149 

137 

1.537 

150 

156 

1.543 

151 

174 

1.552 

1.521 

1.39E-04  1.000 


3.44E-04  0.999 


w  • 


E.  845 


1  iL-iA 

lo.T  1 

1202 

18.74 

1202 

18.39 

1202 

19.03 

1203 

19.20 

1203 

19.42 

1203 

19.53 

1203 

19.73 

1204 

19.39 

1204 

20.07 

1 2  u  3 

20.25 

1 1 

19.41 

1405 

^ 

•  W  i* 

1406 

w»  •  “ 

1405 

o  7 

w  W  •  1  w 

1402 

23.89 

1405 

24.  10 

1402 

d  ■■■ '  j 

W  I  •  ^ 

1401 

24.46 

1404 

24.77 

1404 

25.01 

1403 

25.30 

10 

24.23 

90 


da/dN  (MICROINCHES/CYCLE) 


AiffCffAFT 


WOL  1  &  2  (L-LT) 

■  DCNOnCS  THAT  DATA  POINT  IS  INVALID  PER  ASTH  047-83.  PARAORAPH  8.0.4 
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Figure  Gl3  Fatigue  Crack  Growth  Rate  Data  for  IN9n5XL  Forging 
(WOL  Specimen,  L-T  Orientation,  R=0.02,  Lab  Air). 
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Fatigue  Crack  Growth  Data  Associated 
with  Figure  Gl3  (Specimen  WOL  2) 


I  O 
o  —ah') ‘36 

m  •• 

•  M 

C3 

II  z 

uiA,ae, 

»<Ohiui 

X 


rs.  — 

•  rj« 
(TV  -I 

sd  AO 

It  •<CA 

-•-JM 

•  z 

cr  u  ••o 

Z  tU 

czoe 

«j»-— z 

—  z« 


•-•O  W 

^  •cr.  A 

I  b*)i/)  a: 

^rs.ujrio 
«  zo 

II  <Z 
.*  tJ 

cro—  ft 

ZMZ  <n 


tnA  o 
O  M 


^muj  cj 

XOA  • 
in  >-tnio 
O  M 


■au^~i«ae 

"-•»“»00<I 

0K<aE.3^> 

OliJ 

cno. 

UJO  Ainui 

ObK*-NUJt^ 

a.  M<c 
-j  z  as 
<xu)ujt; 

— -JCOU 

ot  — 

MZ  wxu 
^UJO.  <t>« 
ZC_) 


3  OvAAO 

>oooo 

■  III 

juiuiuiuJ 

>  Armors, 

>  w*)  o  O  fN. 
1  U">  O  !*■>  O 

>  bT  ri  r  >  m 


O  OOsiO 

oooo 

till 

luujuauj 

e>cnor) 
rimoo 
^®^r) 
— <000  30 


oooo 

I  I  i  i 

ujusuaua 

ooom 

fvb*»C>-^ 

^r-^b^b*> 

ooono 

a* 


•oooo 

oooo 

I  I  i  I 
ujuaujua 
cnc'Ci-^ 

^  a?— '  ^ 
aor'.b'icD 
c*r>y>tv 


oooo 

oooo 

till 

uauacxjua 

b'^mom 

«*rs«b'>fn 

b*>rlrv^‘^ 

orioDoo 

rs,  b'>*^b*) 


OOOb^ 
OOOO 
I  I  1  I 
UlUiUJUJ 
fN.f>^ODO 

oo^*  o 
♦  or*^  o 
r^o^o 
ooo-^ 


u‘>  b‘^b'>ini* 

oooo  c 

I  I  I  I  I 
uj  uaMpJ  ^ 
o  rvo^r  r 

Ob‘>OU*'C 
b*i  ODO*^^  *. 
^rib*ior 


luinuTintT  I 

^ooooo 

t  I  I  I  I 

•lujujuaLijua 
Dr-)OOOo 
-CDr>.ooo 
V  rs.  ciObTuT 
^  oorN-ra 

"<  — •ocn  o 


I  p4r‘irarirnfo^ in rsOriuTo-^o-^r*. ^  — oo'-^oo— 40®  onor^  —  ocD r  1  mooocD 

I  <r*o««^rim^b*J orstto— >ri^b‘jrN.®or4 ^ ocDo<‘Jinf^o^rvo«*o w® ^ oo^ri  r‘irimo'^m»« 


*  r-ir^po ^ ^ ^^b*>bT*nb*ab">o o*oor« t».® ® ® oo o j 


®O(*^r*^s0O3Oo«'‘i^in®-^b^®^ ou^f^-ao oo^^w'o^^or^ o®o u'>^<-4^p^oors.  c^c^c^^oc^f^tT* 

® oo— 4rjm^or- ®  - 'O oCN^o-^riu‘>rssC*-4® oC'rib*>cr*r>0'-'0-4 tv. rio®o  pv rvomo tvin 


r'jri<^f*itncnncnotn'n^»^^^^^mm»nb*>mooootv.i*vps..®®oooo«^r>rj®  ^ioo®orji^ 

rarM 


oooo  oooo  oooo  oooo  oooo  oooo  oooo  oooo  oooo  oooo  oooooo** 
OOO  oooo  o  ooo  OOOOOOOO  o  OOOOOOOOOOO  OblOrv  onnin  o  rvO®  »  ^b'> 
omb‘»b')u*>mminmoou'>b'>jnr>sOfv.b*>oc>^oriooors.rN,.^b'>®-»^oo  ®oof^  oor  >^b*>  lOO 


oooonorao®— fnri^^otv r>tr*ino w’>c**riocD--r^b’>rvn'0*-«<^^b*> b*> o^•®®  o®o® iJ' ® 
n^orvoof I fn^opv ooC'o*"*— •rar>r>r^ w vinmbTmb*>»J>'OOoo oooo  oo«ooooo 
<-•-i••^-4-••-•-^•-.^rlr4rJ^•ac^a^l^l^^r>^^ra^ar)^arl^Jra^lr^ran  rirarara  r^rl^araf'a^lr^ 


OOOOOOOO  oooo  oooo  oooo  oooo  oooooooooooo  oooo  oooo  o  o«^ 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOw'IODs^OOri  iOfSkOor^-aO*^ 

omo^ooo  ooinou*j 0000—4® --^4rr JO rvf^rjoo^T^fnrooo®  o® «ir •-rari*-* 

oooaJuiocn-^'ranraocDors.oomm^^rimrarara-^n— 


— *000 -"^ooo  oooo  ooo— 4a'«r‘O0  oooo  cr’0-^--r>oo^-4rao-^  oono  r-ioo— ••-•r-icr' 
oo<M'^o®orj^o®of**^ooo— •^ir»coor»^b*>®orj^o®orj^m® or > vo  o ocr* 
r5^>^^^^M^l^lnb^l^o^^>oo^oofv.rvfv.rv ®®® o®oc«® ocT'C'Ooo o ^—<  —  -4  ^rir ir-irar'ifN 


00000000000000000000000000000000* 


fNris^tniiTomtv momoori*— ^r4o-^o tr*o®o or^rv^ o poi— •— 4^rs.r im p^nm®  4rmops.m— 4— * 
®  OCJ  ^  ®  ®  or  I  ^•sooopa^o®  ocj^ot^o— 4fob*>rv>o-4n  b*>rs.o  orj4r  o  o— 4®  ®  r*oor4®rs.. 

^^40bTmb'>b">oOs^oor>.rHrvrN.rs.®o® ooooo  ^otr* oooo  o— *'^-4  — 4— 4r4r4 r4r^ 


oooo  oooo  O  ooo  oooo  oooo  Oooo  OOOOOOOO*— -^<-4  F—  *^*—*^—4  ^—4— 4*.^— 4^, 


--®n^*.ommra^inminmoo®rv®cr*(?<r‘i  — 4rir»— 4f*>b irv rv®o®fn>.orvo  rapv C'G  oooinrvn® 
oo— *01  mrv 0—41*5 b*)rv®—4pnir>rv o—4om 000^ o®or»^ocr>omiDrves—ir4  4rrv  a'rab*>rs.<r»rir4 
®  ^  <r  ^^b">mb*>mb">®'.OvOOOPvtvfvrv  ®®o®®oooooooooo  — 4-^-^p—  ^raricNf'i  mm 


OOOOOOOO  0000000000000  0000000  O  OO-—  —»‘—-4«— 


93 


PENOIES  THAI  DATA  POINT  IS  INVALID  PER  ASTH  STANDARD  TEST  HEIHOD  E6I7-83,  PARAGRAPH  0.6. 


da/dN  (MICROINCHES/CYCLE) 


x: 

0) 

y— . 

UJ 

r3 

•r*4 

0 

(fi 

X 

C 

< 

OJ 

c 

iJ 

o; 

rv. 

c. 

a. 

uo 

C 

UJ 

U-) 

5 

vT 

1— i 

0 

cc 

u 

w 

c 

E- 

0) 

-ii; 

5m 

CJ 

3 

CtJ 

u 

•r- 

U. 

<D 

UJ 

(iC 

•rH 

•rJ 

UJ 

05 

U. 

3 

o  o 

uj<rcn 


—t  II 
X  » • 


<x  — • 
It  i--  ac 
o  3 

LU— J  X 


I 

»-•  ' 

o— IL")** 
•  T'.  Ll' 

o  •  • 

^  •  It 
*-■«  tJ 

It  ^  *<x 

uja.»js 
<c— •  i:  tj 

LU 


os  U4 

m  — 'O 

•  <r 

GO 

O  JUO 
II  *<1^6 

•  2 

tr’  M  ••o 

S  *0 

oo:  os 

-ir 

•-:2  <t 


CD  «x 

o  11 

UT 

3  O 

CO  • 

II  biS 

•^gO  UJ 

(O)  £g 

I  ^ 

uirio 

<£  ZO 
M  ::ir  *2 

•  •  cj 

C-1  It 

2  »-X  X 

|l  aX. 

O  CJ 

i»6 

o  o 

tn-J  o 

UJ  :u:0  M 

3 

i=i  O  CD 

...  .X 

^  ^UJ  LJ 

X  vDA.  • 

UT  >-cngo 

O  M  f-tAC  J 
cr>  mJ 

2  >•  X 
•-■•I-*  mo 

LU  o>^ 

.  .  ^Uj 

2 

O  *•  II  .=1 
►-•cnm  UJ 
»-^ui  c.*-* 

tX.  ►-•_J  <T 

•-'►-«oo<r 
•x  a:  :::*  .j  r> 

C  J  UJ 

on  o  ,  •  •  •  • 

ui  o<^t/nuj 
<t  lH« 
Cl-  f-»  tl 
.  >  2  ue 

<1  UJ  I .  J  1  j 

•-■  _j  t:  rn(  j 

•OO'CJ— •— J 
►  •  i  UJ  >-•  LJ 

C  uiO.^  '• 
J”!-  CO  x.^ 


coCD  oDOococoGDfvGaoDrs.aaoof^  oDOOoof^  o  o^oom  go  gogoLOgo  gogo^  ^  ^ 

O  O  o  o  O  O  o  o  o  O  o  o  o  o  o  o  o  o  r>  O  O  o  o  o  o  o  o  o  O  o  o  o  c>  O  O  O  O  o  o  o  o  C  •  O  o  O  o  o 
(  I  I  I  I  I  I  I  I  I  I  I  I  i  I  I  I  I  I  I  I  I  I  I  1  I  I  •  I  I  I  I  I  >■  I  I  I  I  I  t  I  1  I  I  I  I  I 
U)UJUJUJCi)UJUJUJ(lJUJUJUJUJUJ  tiJUJ  tuUJ  tUUJUJ  UJWUILOUJUJUJUJ  UJ  UJUJLaJUJLUUJluUJlUUJuJUJUJUJCOUJIaJUJ 
gjr  1  oCtg  )i  •  C'k'nogoc'OO'  ro^^oo^roff'f'it'O  gTOO-^o  v"  cn  o  f'li.jnrj  gn  .r  ^  jf^o tv 

^ooCjr.g*>o^r’00oDOo^oooc^f'‘)g">for^cnr')of'>ogoc>g’)or>cjf^oor}^og*jrjro-^<'oooo 
C'^^orocno-^ooroooocT'— ‘^Ouogoro— *rDriro».DorJo-<or^cr'^rj'«run«rgocngo^^r^_.fv.roOcDO 
.-.ajoocnoororogiaooocvoDOfvCJgoroaof^— *C'«,ocr'^»i>ocDr>^^Of>f^cr'r‘jr>.^o<7'^^o^oo 
cnoD  — •«— *g')Ooo^o.-«o>.oro<— •  QDt^ocoo'jocj  ^^coricnorogor  j— ^  oooocn^r^o-^cv^rot'Jr^ori^ 


^rvcngoo*— •cj—^uooo  tv  jcOg'>-<*-^f'irofD  vfvfs.fv.-«.-^rjr“)rDron^g'tcvcn-^— ^^fjrj^^o^ro'.o 


r  J 


uJir 
Cl’  t 
<X  ^  2 


0-»U3*-' 

<r  jutn 


I  ^'r'm^oo<r-^cogor»ocofvomgo.^ODof“»o— •fv^c‘>rj^cDo^m^ocr*LOu'»— lOo^^^cogorvCT'CT'Cr' 

I  t  -  fv  CDC?'C7>  0—1— <r  jro  ^<r  g-jv^rvosc'O  rj<^  fv  j'— .fogor'  ot'o  ou'cn  fv  o-.ogocuoo 


I  »— I— •rir»ririr)rjrJrjrjririr»CDm(Dmt:> CO r>^<»‘»r«r uT go gn go ^OfvcvcDCT'C'o-. go rvc* no 


ri 


— *orico^— •fv^'^roo<«TJ^oo— •cjOcDO'fooogororjroo— •— ‘rvcogotv— •cT'CJ  —  o— .^^oarvfn— ^co—^fv 

tvrv  00  CDJj^OO— «r  Jcico  ^goo  fv  cDC'O^cifogoo  jjocj'Tk^cT'fj^rtv— .goo^roo^rici^rorvgoo^ric' 


jf  icicjcjcJc  inr  If  jcofo  rococo  coro^  ^<5‘^^gogouo«^orN.r..cDcoc^o— .rjfo«*\^CD— *^rv 

— .^orirj 


CD 

^ui 

<S^ 

►-0 

o>- 

h-tc_> 


ooooooooooooooooooooooooooooooooooooooooooooiogoooo 
OOOOOOOOOOOOOO  OOOOOOOOOOOOOOOOOOO  OoOOOOOO^rONfvfwOOtT* 
OOoOOOOOOOOOOOOOOOOOOOoOOOoOOC>r>CO^OO'Otv«rcD— tCnOOWOCOOOO 


oouog‘)gogogoogogOuomoi*OgogogogOgooogommoo-^^^rjco^og"5CD'-»roioococDOnc>oc>'^-<'~* 

tvCOgogOCvC  JriOOD  Vfjrvgof  J— tgOOOO-^gOO')  — ing0OfvC4>CDC-C»OO— «  — •CJCJCIf  JCJn 
^  f-.  rofvo  f » C'—*  vfvC'— •  ^Ofooo'^fo^^iiOgogOcDcDO'i>*wOOoorvrvr^rvrs,rvrsr.  rvfs.ts.rvfvrvrvrN, 


— «fJfOfo^•^^^gog^moorvIvfv^~cv^v^vf^.tv^vf^.^-.rv^s,^s.f^.^^.^>.rvrv^s^s.rs.rwr..tvcvfv^s,rvcv^s 


CD 
«  ui 


oooooooooooooc»oooooooc>ooooc>c»c»oc>ot>ooooooooooomogooc> 
oooooooooooooooooooc*ooooooc'Oooo‘.oc»oc'C>c»oooo*ifgocooc»oro 
oc»  oooooooooooooooooooooooooooor  >— •—ocorv-^fs  rTrocorv^^ro-^ 


.JCJ 
UJ  » 
OUJ 


oogooooogogoooogogDooooogoogOfofvg-oogonocDO'.^ovfofJrj-*'-^— < 

rv  or  ic*rigoorvooocogors,fvc?'Oo^uoff'Ouo^f  jf  jf  j— ^ 

^  f  j  o  ^  CO fs  —  CO  c  j  — c  J  r  j  o<o  ^  » 


UI 

c? 

<x 


<E 


CJ 

<c 

•x. 


•« 

•« 

-*c 

OOOOO-^OOOC'OOO^CT'OOO— •oooc^oooooooroooo— *OCT'C*'-^-^(000000'-<’— o 
03  of  J^oooo—<^  »ocv  qjnrj  ^oooocj^gocDoc*^  ocpor » ^oo.norj^rgocvorj^oCDofJ^'OCDO 
•^^^gogogogognosooooorvr^rvr.cDCDaooooJcr'Cr'cr'cr'CT.ooC'C'C'-^^— «rjc)r»r»r»roforoforo^ 


00  0  000  0000000c>00000000000000— 


gofv  <r*  cnc^ocoocjo  rvcnrv  non  ^^^^rjfvo<o^r>rinropjgon-^ori-^roriorocongo^o^cnpvfo—« 

rogofv  (7n— worvcn.— «cogorv  on^oc*— <rovocoori*^oooori^ocoon^ocoo-^^gorvO'— Tj-^orv 
^  ^g  igogogouoo  ooofvcv  rvrN.fN.cocDCocDODcr'OncnC'O'OOOoo— ^  .n  r  I  ncmncorofororo 


OOOC»OOOOOOOOCjOOOOOOOOOOOOOOO'-^— 


^rn  ^  o—'t'O  fo^rvro  vr  jno— <orv  ooo  cor  jco  ocvcncxjfv  cocT'-^CDrc'Oo  ooorv  rvo^fo^rvorvngocDCo 
^«oajocif'nN^cr’or»^»^CDcn-^mg">.^cx»origorv;r'-^rognt-^fT«ricnu''cc»orjr')gnr--.ori^'-ouj— <rjgorvcr*n 

*r  gngogngog^.oo  oooo  fv  rvc  -tvcv  oounonco  ujC'C'C'C'G'OC'U'O  — •  — .  •-«  c  j  n  r  ir  if  iro  co rococo  «r 


0c*0<7'0000000000000000<*-0000c'v>0v-. 


C  1 

rv 


95 


A  tENOTES  THAT  [lATA  l-OINT  IS  INiJALID  PER  ASIM  STANDARP  TEST  HETHOP  E6t7-B3,  PAFAijpAFH  8.6.4. 

AA  DENOTES  THAT  DATA  FOINT  IS  INVALID  PER  A5TM  SIANPARP  TEST  METHOD  E647-83,  FAFASFaFH  7.2.1. 

AAA  DENOTES  IKAT  DATA  POINT  IS  INVALID  PER  ASIM  SIANPARP  lESI  METHOD  £647-62,  PARAGRAPHS  8.6.4  AND 


Fatigue  Crack  Growth  Data  Associated 
with  Figure  OlA  (Specimen  WOL  A) 
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ENQTES  THAI  DATA  POINT  IS  INVALID  PER  ASIN  STANDARD  TEST  METHOD  E647-83,  PARAGRAPH  0.G. 


(nm/ f  Pi  qht) 


TABLE  G59 


Mlni-TWIST  Spectrum  Fatigue  Crack  Growth 
Rate  Data  Associated  with  Figure  Gl5. 


MBTERIftL  ;  IN305XL 

FORM  :  FORGING 

ORIENTFITION  :  LT 

TEST  CONDITION  :  LOB  flIR 
TYPE  SPECTRUM  :  MINI  TUI  ST 


SPECIMEN  ID  :  SP-B1 
DATE  ;  4-1-08 

WIDTH.  U  -  3.912  INCHES 
THICK.  B  -  0.252  INCHES 

MAX  SPECTRUM  STRESS  -  IS. 9  KSI 


POINT 

CRACK  (2a) 

TOTAL 

K-MAX 

Da/dF 

n 

( INCHES) 

FLIGHTS 

KSI  SQRdN) 

10*-G  IN/FLT 

1 

0.51B 

1 

15.76 

24.52 

2 

0.565 

1000 

16.55 

28.00 

3 

0.GZ) 

2000 

17.50 

38.00 

4 

0.697 

3000 

IB. 62 

42.00 

S 

0.781 

4000 

19.74 

40.50 

6 

0.862 

5000 

20.97 

52.50 

7 

0.967 

6000 

ZZ.57 

71.50 

8 

1.110 

7000 

Z4,51 

79.00 

9 

1  .Z68 

8000 

ZG.49 

74.50 

10 

1.417 

9000 

28.69 

91  .00 

1 1 

1.599 

10000 

31.21 

91  .00 

tz 

1 .781 

1  1000 

34.52 

130.50 

13 

2.042 

12000 

38.76 

121.00 

14 

2.284 

13000 

68.08 

510. 1 1 

15 

4.000 

14682 
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APPENDIX  H 


AL905XL  Precision  Forging 


INTRODUCTION 

The  AL905XL  forging  was  received  the  second  quarter  of  1989.  All  the 
participants  tested  the  material  in  the  as  received  condition.  Figure  HI  shows 
the  geometry  of  the  AL905XL  back-up  fitting  precision  forging. 

TESTING 

Basic  mechanical  properties  (tension,  compression,  bearing,  etc.)  were 
tested  according  to  ASTM  standards,  unless  otherwise  specified. 

Constant  amplitude  fatigue  crack  growth  tests  were  conducted  according 
to  ASTM  E647  standard.  The  growth  rate  a-N  data  that  were  generated  by  the 
participants  (Northrop,  McDonnell  Aircraft  Company  and  Air  Force)  were 
reduced  using  a  seven-point  incremental  polynomial  method.  This  involves 
fitting  a  second-order  polynomial  (parabola)  to  sets  of  seven  successive  data 
points.  The  data  are  also  checked  against  size  requirements  per  ASTM  E647, 
Section  7.2.  Northrop  also  performed  two  constant  amplitude  fatigue  crack 
growth  tests  using  a  K-decreasing  method. 

Spectrum  fatigue  crack  growth  tests  were  performed  by  the  Air  Force 
using  FALSTAFF  (a  severe  fatigue  environment)  and  Mini-TWIST  (a  moderately 
intense  fatigue  environment)  spectrums. 

Stress  Corrosion  tests  were  performed  by  Wyman  Gordon  and  the  results 
are  shown  in  tabular  form. 
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AL905XL  Back-up  Fitting  Precision  Forging. 


TABLE  HI 


TENSILE  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY 

TEST 

TEMP 

(DEGREES 

ORIENT¬ 

ATION 

F) 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(%) 

E 

(MSI) 

AIR  FORCE 

RT 

LONG 

79.0 

70.9 

24.0 

77.3 

67.8 

16.7 

76.9 

71.7 

9.9 

22.6 

LTV 

RT 

LONG 

74.7 

66.7 

12.0 

13.4 

74.5 

67.5 

7.7 

13.2 

75.0 

67.7 

11.6 

13.1 

MCAIR 

RT 

LONG 

75.0 

66.0 

11.0 

22.1 

11.3 

75.5 

66.5 

11.0 

20.0 

11.9 

75.0 

65.5 

11.0 

17.8 

10.6 

WYMAN-GORDON 

RT 

LONG 

75.2 

67.8 

9.0 

73.6 

62.8 

12.0 

73.2 

64.2 

11.0 

NASA-LANGLEY 

RT 

LONG 

76.7 

67.7 

9.0 

11.3 

76.1 

67.9 

9.0 

11.3 

77.1 

68.7 

8.8 

11.3 

MCDONNELL 

RT 

LONG 

73.5 

65.7 

13.0 

DOUGLAS 

72.5 

64.1 

13.0 

HELICOPTER 

73.3 

62 . 1 

12.0 

MARTIN 

RT 

LONG 

75.3 

64.3 

12.0 

18.3 

11.6 

MARIETTA 

75.3 

65.0 

12.0 

23.2 

12.0 

72.9 

61.2 

12.0 

24.1 

11 . 6 

NORTHROP 

RT 

LONG 

76.1 

66.8 

10.2 

27.8 

12.1 

76.0 

66.9 

7.8 

18.9 

11.8 

76.1 

67.1 

8.6 

18.3 

11.7 

AVERAGE 

75.2 

66.4 

10.6 

21.1 

11.9 

STANDARD 

DEVIATION 

1.6 

2.5 

1.6 

3.3 

0.8 
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TABLE  H2 


COMPANY 


AIR  FORCE 

LTV 

MCAIR 

WYMAN-GORDON 

NASA-LANGLEY 

MCDONNELL 

DOUGLAS 

HELICOPTER 

MARTIN 

MARIETTA 

NORTHROP 


TENSILE  RESULTS  FOR 
INCOMAP  ALSO 5 XL  DIE  FORGING 


TEST 

TEMP 

(DEGREES 

ORIENT¬ 

ATION 

F) 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(%) 

E 

(MSI) 

RT 

L  TRANS 

72.0 

60.4 

8.7 

20.8 

72.5 

62.4 

8.7 

16.6 

71.1 

58.1 

8.3 

16.7 

RT 

L  TRANS 

71.8 

61.2 

8.0 

13.1 

61.3 

72.2 

8.8 

12.8 

71.4 

58.9 

8.4 

12.9 

RT 

L  TRANS 

72.5 

60.0 

9.0 

13.6 

11.2 

72.5 

60.0 

9.0 

16.5 

11.2 

73.0 

60.0 

7.0 

13.8 

10.5 

RT 

L  TRANS 

72.0 

60.8 

8.0 

72.2 

57.2 

8.0 

72.3 

60.1 

8.0 

RT 

L  TRANS 

73.5 

60.5 

7.5 

11.2 

73.5 

60.5 

7.1 

11.2 

73.1 

59.2 

8.8 

11.2 

RT 

L  TRANS 

68.0 

57.0 

7.0 

67.3 

53.7 

7.0 

71.3 

62.6 

12.0 

RT 

L  TRANS 

72.4 

58.7 

11.0 

17.6 

71.8 

60.2 

11.0 

13.9 

71.7 

56.8 

12.0 

16.1 

RT 

L  TRANS 

72.9 

58.5 

8.6 

18.3 

11.5 

73.9 

60.4 

6.2 

14.4 

11.2 

74.4 

61.3 

9.4 

14.4 

11.7 

AVERAGE 

71.6 

60.0 

8.6 

16.1 

11.6 

STANDARD 

DEVIATION 

2.7 

3.2 

1.5 

2.2 

0.8 
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TABLE  H3 


TENSILE  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY  TEST  ORIENT- 

TEMP  AT  I  ON 

(DEGREES  F) 


AIR  FORCE 

RT 

S 

TRANS 

LTV 

RT 

s 

TRANS 

MCAIR 

RT 

s 

TRANS 

WYMAN-GORDON 

RT 

s 

TRANS 

NASA-LANGLEY 

RT 

s 

TRANS 

MCDONNELL 

DOUGLAS 

HELICOPTER 

RT 

s 

TRANS 

MARTIN 

MARIETTA 

RT 

s 

TRANS 

NORTHROP 

RT 

s 

TRANS 

AVERAGE 


ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(%) 

E 

(MSI) 

72.6 

58.6 

6.4 

12.3 

72.5 

59.4 

5.3 

13.8 

72.4 

59.5 

3.9 

7.8 

69.1 

56.4 

3.1 

13.3 

71.2 

58.4 

5.3 

13.9 

69.4 

56.0 

3.1 

14.3 

70.5 

61.5 

5.0 

7.9 

13.4 

71.5 

58.5 

7.0 

12.4 

10.8 

71.5 

59.0 

8.0 

14.8 

10.9 

69.6 

54,4 

6.0 

70.0 

56.0 

8.0 

70.6 

56.1 

7.0 

70.4 

56.3 

4.9 

11.2 

70.6 

55.7 

4.8 

11.2 

70.8 

55.3 

4.8 

11.1 

67.7 

54.5 

11.0 

68.0 

54.0 

10.0 

68.7 

55.6 

10.0 

68.3 

57.1 

4.0 

7.0 

11.7 

70.2 

54.7 

5.0 

5.5 

11.5 

68.4 

54.9 

5.0 

4.0 

11.5 

72.4 

59.4 

7 . 8 

17.8 

11.2 

71.1 

57 . 6 

7.8 

9.7 

11.5 

71 . 5 

57.9 

7.8 

16.5 

11.3 

70.4 

57.0 

6.3 

10.8 

11.9 

1.5 

2.0 

2.2 

4.5 

1.2 

STANDARD  DEVIATION 


TABLE  H4 


COMPRESSION  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY 

TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  F) 

(KSI) 

(MSI) 

LTV 

BT 

LONG 

72.5 

11.8 

73.9 

11.7 

73.3 

12.2 

MCAIR 

RT 

LONG 

64.0 

9.9 

66.0 

10.3 

56.5 

9.4 

WYMAN-GORDON 

RT 

LONG 

64.4 

70.0 

70.6 

NASA-LANGLEY 

RT 

LONG 

70.5 

11.5 

70.3 

11.5 

MARTIN 

RT 

LONG 

70.4 

MARIETTA 

72.0 

70.4 

NORTHROP 

RT 

LONG 

70.9 

11.8 

70.4 

11.7 

67.1 

11.8 

AVERAGE 

69.0 

11.2 

STANDARD  DEVIATION 

4.3 

0.9 
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TABLE  H5 


COMPRESSION  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY 

TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  F) 

(KSI) 

(MSI) 

NASA-LANGLEY  RT  L  TRANS  56.4  11.5 

55.3  11.4 

55.9  11.5 

AVERAGE  55.9  11.5 

STANDARD  DEVIATION  0.6  0.1 


TABLE  H6 

COMPRESSION  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY 

TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  F) 

(KSI) 

(MSI) 

LTV 

RT 

S 

TRANS 

58.5 

11.8 

58.8 

11.6 

60.5 

12.2 

MCAIR 

RT 

S 

TRANS 

54.0 

10.4 

53.5 

9.6 

64.0 

10.4 

WYMAN-GORDON 

RT 

s 

TRANS 

60.6 

63.1 

61.5 

MARTIN 

RT 

s 

TRANS 

57.1 

MARIETTA 

58.2 

57.1 

NORTHROP 

RT 

s 

TRANS 

56.9 

11.7 

57.8 

11.8 

58.1 

11.8 

AVERAGE 


58.6 


11.3 


STANDARD  DEVIATION 


2 . 9 


0.9 
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TABLE  H7 


AMSLER  DOUBLE  SHEAR  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY  ORIENTATION  SHEAR 

STRENGTH 

(KSI) 


LTV  L  -  S  32.8 

33.1 

36.5 

NASA-LANGLEY  L  -  S  42.3 

41.1 

41.6 

MCDONNELL  DOUGLAS  L  -  S  41.4 

HELICOPTER  41.5 

41.7 

NORTHROP  L  -  S  39.1 

41.2 
41.9 

AVERAGE  39.5 


TABLE  H8 

PIN  SHEAR  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY  ORIENTATION  SHEAR 

STRENGTH 

(KSI) 


MCAIR  L  -  S  42.2 

40.6 

42.0 

WYMAN-GORDON  L  -  S  40.4 

50.0 

40.2 

AVERAGE  42.6 

STANDARD  DEVIATION  3.7 
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TABLE  H9 


BEARING  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY 

ORIENTATION 

e/D 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 

YIELD  STR. 
(KSI) 

LTV 

LONG 

1.5 

100.7 

88.7 

96.0 

91.4 

MCAIR 

LONG 

1.5 

101.4 

100.2 

WYMAN-GORDON 

LONG 

1.5 

103.1 

99.2 

NORTHROP 

LONG 

1.5 

101.6 

91.3 

98.5 

89.1 

AVERAGE 

100.1 

90.1 

STANDARD 

DEVIATION 

2.2 

1.4 

TABLE  HIO 

BEARING  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY  ORIENTATION  e/D  BEARING  BEARING 

ULT.  STR.  YIELD  STR. 

(KSI)  (KSI) 


LTV 

LONG 

2.0 

125.2 

101.2 

122.3 

100.5 

MCAIR 

LONG 

2.0 

129.8 

127.8 

133.2 

129.4 

WYMAN-GORDON 

LONG 

2.0 

127.6 

122.5 

NORTHROP 

LONG 

2.0 

134.9 

107 . 1 

133.1 

106.6 

AVERAGE 

128.6 

112.1 

STANDARD 

DEVIATION 

5 . 0 

13.1 
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TABLE  Hll 


FRACTURE  TOUGHNESS  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY 

ORIENTATION 

KIC 

(KSI  in^O.5) 

Kq 

(KSI  in^O.5) 

COMMENT 

AIR  FORCE 

L-T 

27.1 

VALID 

23.6 

VALID 

LTV 

L-T 

28.9 

VALID 

27.7 

VALID 

MCAIR 

L-T 

27.1 

INVALID(l) 

29.9 

VALID 

WYMAN-GORDON 

L-T 

29.5 

VALID 

28.9 

VALID 

MCDONNELL 

L-T 

31.1 

INVALID(2) 

DOUGLAS 

29.9 

INVALID(2) 

HELICOPTER 

MARTIN 

L-T 

31.2 

VALID 

MARIETTA 

30.8 

VALID 

NORTHROP 

L-T 

29.1 

VALID 

29.9 

INVALID(2) 

AVERAGE 

28.7 

29.5 

STANDARD  DEVIATION 

2.2 

1.7 

(1) :  DIFF.  BETWEEN  SURFACE  CRACK  LENGTHS  >  10%  OF  AVERAGE  CRACK  LENGTH 

(2) :  Pmax/Pq  EXCEEDED  1.10 
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TABLE  H12 


FRACTURE  TOUGHNESS  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY 

ORIENTATION 

KIC 

(KSI  in''0.5) 

Kq 

(KSI  in"0.5) 

COMMENT 

AIR  FORCE 

T-L 

22 . 3 

VALID 

21.3 

VALID 

LTV 

T-L 

19.0 

VALID 

19.1 

VALID 

MCAIR 

T-L 

25.7 

VALID 

24.0 

VALID 

WYMAN-GORDON 

T-L 

22.2 

VALID 

20.4 

VALID 

MCDONNELL 

T-L 

28.2 

INVALID ( 1 ) 

DOUGLAS 

29.0 

INVALID! 1) 

HELICOPTER 

MARTIN 

T-L 

23.1 

VALID 

MARIETTA 

NORTHROP 

T-L 

24.1 

VALID 

25.4 

VALID 

AVERAGE 

22.4 

28.6 

STANDARD  DEVIATION 

2 . 3 

0.6 

(1):  Pmax/Pq  EXCEEDED  1.10 
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TABLE  H13 


FRACTURE  TOUGHNESS  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY 


ORIENTATION  KIC  Kq 

(KSI  in'0.5)  (KSI  in''0.5) 


COMMENT 


AIR  FORCE 

S-L 

21.2 

VALID 

LTV 

S-L 

20.5 

VALID 

20.6 

VALID 

MCAIR 

S-L 

24.9 

INVALID(l) 

WYMAN-GORDON 

S-L 

21.8 

VALID 

20.9 

VALID 

MARTIN 

S-L 

22.9 

VALID 

MARIETTA 

23.6 

INVALID(2) 

AVERAGE 

21.3 

24.3 

STANDARD  DEVIATION 

0.9 

0.9 

(1) :  DIFF.  BETWEEN  SURFACE  CRACK  LENGTHS  >  10%  OF  AVERAGE  CRACK  LENGTH 

(2) :  PRECRACK  LENGTH  TOO  LONG,  a/W=0.6 


no 


TABLE  H14 


FRACTURE  TOUGHNESS  RESULTS  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY  ORIENTATION  KIC  Kq 

(KSI  in-'O.B)  (KSI  in^O.5) 


AIR  FORCE 


S-T 


26.1 

22.3 


LTV 


S-T 


24.6 


21.1 


MCAIR 


S-T 


27.2 

25.2 


WYMAN-GORDON  S-T 


22.6 

22.9 


MCDONNELL  S-T 

DOUGLAS 

HELICOPTER 


26.2 


29.5 


MARTIN  S-T 

MARIETTA 


24.2 

24.2 


NORTHROP 


S-T 


26.2 

24.1 


AVERAGE  24.3 


25.8 


STANDARD  DEVIATION 


3 . 6 


(1)  : 
(2)  : 
(3)  : 


CRACK  SYMMETRY  OUTSIDE  LIMITS 

DIFF.  BETWEEN  SURFACE  CRACK  LENGTHS  >  10%  OF  AVERAGE 
W,B  >  2.5{Kq/YS)**2 


COMMENT 


VALID 

VALID 

INVALID(l) 

VALID 

INVALID (2) 
INVALID(2 ) 

VALID 

VALID 

INVALID(3) 

VALID 


VALID 

VALID 


VALID 

VALID 


CRACK  LENGTH 
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INCOMAP  AL905XL  Forging 
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McDonnell  Douglas  Helicopter. 


TABLE  HI 5 


FATIGUE  RESULTS  WITH  R=0.1  AND  Kt=1.0  FOR 
INCOMAP  AL905XL  DIE  FORGING 


COMPANY 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

MCDONNELL 

LONG 

50.0 

12,300 

DOUGLAS 

45.0 

29,200 

HELICOPTER 

42.5 

133,200 

41.0 

467,400 

40.0 

146,500 

39.0 

1,346,200 

38.0 

10,685,100 

35.0 

14,455,400 

1 


da/dN  (in/CYCLE) 


Cmm/CYCLE 


TABLl?  HI  6  (Continued) 
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TABLE  HI 7 


MCAIR  Fatigue  Crack  Growth  Rate  Data 
Associated  with  i^’igure  H3 

Seven  Point  Ircrerientai  Pol  vnciTii  a  1  Metr.oa  Den  A'STM  Es47 

SoecirTien  Nufroen:  71  Scecimen  Tyoe:  CT 

p=  ri.LSC'L'  1  r.  Ui=  1 . 597-7  in  An=  0,000'j 

F(na::=  7(;u:..i;)  ibe  Prriin=  't  .  0  Its 

P=  (ii.l’j  Frea'aencv=  0.00  hz. 

■^est  Temp  en  a  t  Lir  e=  75  F  En  vi  ronment=  Lat  Air 


PT 

CYC 

LES 

A(n«  AS 

Ar  eg 

MCC 

Delta  K 

d  a  /  d  S‘ 

I 

:  17 

5  9 

0,57  10 

2 

129 

08 

0 , 590C 

3 

136 

56 

0.6  100 

i 

15  1, 
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0 . 6300 

0 , 6336 
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6  17 
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6 , 80 
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e 

175  . 

78 

0 . 7  100 
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7.01 

.4M0E-05 

9 

180  . 

28 
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7 . 25 
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10 
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1  1 

18S 
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TABLE  HI 8  (Continued) 
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Air  Force  Fatigue  Crack  Growth  Rate  Data  Associated 
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DATA  VIOLATES  SIZE  REQUIREMENTS 
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Figure  H5  Fatigue  Crack  Crowth  Rate  Data  for  AL905XL  Forging 

(T-L  Orientation).  Northrop  lOHz,  MCAIR  Var  Hz  and 
Air  Force  30  Hz. 
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TABLE  H21 


MCAIR  Fatigue  Crack  Growth  Rate  Data 
Associated  with  Figure  H5 

Seven  Point  Incremental  Polynomial  Method  per  ASTM  E647 
06-03-1991 

Specimen  Number:  33  Specimen  Type:  CT 

B=  0.2490  in  W=  1.6020  in  An=  0.0000 
Pmax=  200.0  lbs  Pmin=  20.0  lbs 

R=  0.10  Frequency=  0.00  hz . 

Test  Temperature=  75  F  Environment=  L  b  Air 
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TABLE  H23 


Air  Force  Fatigue 
Assoc lated 


Crack  Growth  Rate  Data 
with  Figure  H5 


Seven  Point  Incremental 


Polynomial  Method  per  ASTM  E647 


08-14-1991 

Specimen  Number:  TL15  Specimen  Type:  CT 

B=  0.2497  in  W=  1.5980  in  An=  0.0000 
Pmax=  100.0  Iba  Pmln=  10.0  lbs 

R=  0.10  Frequency=  30  hz . 

Test  Temperature=  72  F  Environment=  LAB  AIR 


PT 

CYCLES 

(xlOOO) 

Am«  Afl 

(in) 

Ar*i 

MCC 

Delta  K 

da/dN 

1 

405 . 63 

0  7260 

2 

448 . 08 

0 . 7360 

3 

403  04 

0  7469 

4 

532  07 

0 . 7560 

0  7568 

0  000881 

2  54 

2644E-06 

S 

572  01 

0 . 7660 

0.7670 

0 . 000051 

2  .  SO 

26e2E-06 

6 

607 . 50 

0 . 7760 

0  7768 

0. 000010 

2  64 

, 2846E-06 

7 

042.04 

0  7860 

0 . 7860 

0 . 000061 

2 . 60 

. 3023E-06 

e 

675 . 20 

0 . 7060 

0 . 7970 

0  00002B 

2.74 

. 3235E-06 

0 

705  28 

0  8069 

0  8068 

0  000061 

2  80 

. 3468E-06 

10 

733  74 

0  8160 

0  6170 

0  000072 

2  85 

. 3730E-06 

1 1 

750  03 

0 . 8260 

0 . 8270 

0 . 000082 

2  01 

. 4000E-06 

12 

783 . 03 

0  8369 

0 . 8368 

0  000047 

2.97 

4304E-C6 

13 

806  87 

0 . 8460 

0  8460 

0 . 999911 

3 . 03 

, 4652E-06 

14 

828  27 

0  6569 

0  8571 

0.999890 

3.09 

. 5052E-06 

15 

847 .31 

0 . 8660 

0  8668 

0  000838 

3  16 

. 5534E-06 

IS 

865  22 

0  6760 

0  8770 

0 . 000760 

3.23 

.613BE-0S 

n 

881.40 

0  6860 

0  8872 

0 . 999886 

3.30 

6756E-06 

18 

895  43 

0  8060 

0  8969 

0.999964 

3.37 

. 7384E-06 

19 

008  1  4 

0 . 0060 

0  0068 

0  999863 

3 . 45 

.7eB7E-06 

20 

020 . 65 

0.0160 

0  9171 

0 . 000608 

3.53 

. 8310E’06 

21 

931  71 

0 . 0260 

0 . 0265 

0 . 000B34 

3  60 

e738E-06 

22 

043  44 

0 . 0360 

0  0360 

0  000744 

3  60 

. e242E-06 

23 

054  57 

0 . 0460 

0 . 0473 

0 . 000770 

3.79 

. 0764E-0e 

24 

004  10 

0  0560 

0  0568 

0 . 000007 

3  87 

. 1025E-05 

25 

073  45 

0  0660 

0  0666 

0  000023 

3  07 

. ioeoE-05 

20 

082  74 

0  0760 

0  0770 

0 . 000065 

4 . 07 

1 133E-05 

27 

001  43 

0  0660 

0  0870 

0 . 00098  1 

4  18 

1 178E-05 

28 

000  70 

0  0060 

0  0068 

0  000073 

4  20 

. 1235E-05 

20 

1007  72 

1 . 0060 

1  0060 

0  000073 

4  40 

. 120eE-05 

30 

1015  4  1 

1 . 0160 

I  0170 

0  090072 

4  53 

13e2E-05 

3  1 

1022 . 43 

1 . 0260 

1 . 0260 

0 . 009083 

4.65 

. 1431E-05 

32 

1020 . 42 

1 . 0360 

1  0370 

0 . eeooBi 

4 . 78 

. 150eE-05 

33 

1035.03 

1  .  0470 

1 . 0470 

0  000075 

4  02 

. 15BeE-05 

34 

1042. 1  1 

1 . 0570 

I  .  0570 

0  eooeea 

5 . 07 

. 1660E-05 

35 

1047 . 07 

1 . 0670 

1 . 0670 

0 . 000050 

5.22 

. 1765E-05 

38  . 

1053  55 

1 . 0770 

1 .0770 

0 . 000042 

5 . 38 

. 1072E-O5 

37 

1058  89 

1  .  0870 

1  0871 

0 . 000047 

5 . 55 

. lOOBE'OS 

38 

1063.74 

1 . 0070 

1  0070 

0  000065 

5 .73 

. 2 1 30E-05 

30 

1068  32 

1  1070 

1  1070 

0  eooeeo 

5 .91 

226aE-05 

40 

1072  63 

1.1171 

I  .  1  171 

0 . 000005 

6  11 

. 24 lOE-05 

4  I 

1070-60 

1  .  1271 

1  .  1271 

0 . 000087 

6.32- 

.  2555E-05- 

42 

1080.54 

1.1371 

1  1371 

0 . 000072 

6 . 54 

. 2713E-05 

43 

1084  .  10 

1 . 1471 

1.1471 

0  000042 

6 . 78 

2896E-05 

44 

1087  56 

1  1571 

1  1571 

0  000063 

7  03 

3C07E-05 

45 

1000 . 74 

1  1671 

1  1072 

0  000088 

7 . 20 

3304E-05 

40 

1003.66 

1  1772 

1  1771 

0  000064 

7  57 

,  3535E-05 

47 

1006 . 43 

1  1872 

1  1872 

0  090068 

7  87 

. 3763E-05 

48 

1009  08 

1  1072 

I  1074 

0 . 009058 

0  10 

4007E-05 

40 

1101  44 

1  2072 

50 

1103  82 

1  2  173 

5  1 

1105  07 

1  2273 
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TABLE  H24 


MCAIR  Fatigue  Crack  Growth  Rate  Data 
Associated  with  i^igure  H5 

Seven  Point  Incremental  Polynomial  Method  per  ASTM  E647 
06-03-1991 

Specimen  Number;  34  Specimen  Type:  CT 

B=  0.2500  in  W=  1.6000  in  An=  0.0000 
Pmax=  200.0  lbs  Pmin=  66.0  lbs 

R=  0.33  Frequency=  0.00  hz . 

Test  Temperature=  75  F  Environment=  Lab  Air 


FT 

CYCLES 

Ameas 

Aretf 

MCC 

Delta  K 

da/dN 

1 

360 . 20 

0 . 5620 

2 

440 . 20 

0  6000 

3 

47  1.20 

0 .  ecc: 

4 

50  1.20 

0 . 6A  10 

0.6414 

0.9993A7 

3 . 09 

. 7344E-06 

5 

526  ,  20 

0 . 6630 

0.6610 

0 . 999374 

3.  19 

.7961E-06 

6 

550 . 20 

0.6800 

0 . 6804 

0  996438 

3.30 

.8773E-06 

7 

572 . 70 

0 . 6990 

0 . 7004 

0.998672 

3.41 

. 9549E-06 

a 

593 . 70 

0 . 7200 

0 . 7204 

0.999612 

3  .  54 

. 1049E-05 

d 

611.70 

0 . 7420 

0.7403 

0.999512 

3 . 66 

. 1 167E-05 

10 

627 . 70 

0 . 7590 

0.7597 

0.999165 

3 . 79 

. 1294E-05 

1 1 

643 . 20 

0 . 7790 

0.7800 

0 . 999226 

3.94 

. 1440E-05 

12 

656 . 20 

0 . 7990 

0 , 7987 

0 . 999964 

4 . 08 

. 1604E-05 

13 

668 . 70 

0.8200 

0.8198 

0.999882 

4  .  25 

. 181 lE-05 

14 

679 , 70 

0 . 8400 

0 . 6404 

0.999642 

4 . 43 

. 2036E-05 

15 

609 . 70 

0.8610 

0.8611 

0.995973 

4 . 63 

, 2449E-05 

16 

698 . 70 

0 . 8020 

0 . 8836 

0.996653 

4 . 85 

. 2998E-05 

17 

705 . 20 

0 . 9000 

0.9033 

0.996114 

5 . 07 

. 3543E-05 

18 

709 . 70 

0 . 9220 

0 .9195 

0.998681 

5.26 

. 3973E-05 

19 

714.20 

0 . 9390 

0 . 9366 

0.998773 

5 . 50 

. 4403E-05 

20 

710.70 

0 . 9590 

0 . 9599 

0.998815 

5 . 70 

. 4884E*05 

2  1 

722 . 60 

0 . 9790 

0 . 9782 

0  909167 

6 . 05 

. 546  lE-05 

22 

726 . 40 

0 . 9990 

0 . 9997 

0 . 996910 

6 . 40 

. 6546E-05 

23 

729 . 90 

1.0210 

1 . 0232 

0  -  097777 

6 . 62 

. 7097E-05 

24 

732  40 

1 . 0420 

1  0436 

0.998994 

7 . 22 

. 0  172E-05 

25 

733 . 90 

1  .  0600 

1 .0578 

0  9989C0 

7 . 52 

. 1009E-04 

26 

735.90 

1  .  0800 

1  0794 

0  998196 

8 . 02 

.  1  1  56E-04 

27 

737 , 90 

1  .  1010 

1.1031 

0 . 997625 

e .  64 

. 1 355E-04 

28 

739 , 20 

1  .  1200 

1 . 1204 

0 . 999476 

9.15 

. 1551E-04 

29 

740 . 35 

1  .  1390 

1 . 1385 

0  998991 

9 . 73 

. ie29E-04 

30 

74  1.55 

1.1610 

1.1616 

0 . 996739 

10  56 

. 2270E-04 

3  1 

742 . 45 

1  .  1800 

1  1624 

0 . 995284 

11.41 

. 29  lOE-04 

32 

743  .  15 

1,2010 

1 . 2034 

0. 996399 

12.39 

. 37e7E-04 

33 

743 . 60 

1 . 2190 

1 .2200 

0 . 997602 

13.27 

.4791E-04 

34 

744 . 03 

1  .  2400 

1.2415 

0  -  989786 

14  57 

. 654eE-04 

35 

744 . 38 

1.2610 

36 

744 . 58 

I  .  2790 

37 

744 . 73 

1  .  3030 

DATA  VIOLATES  SIZE  .lEODI  RE.ME.VTS 


128 


o  o  o  o  o 


(9|o/o/ui)  up/op 


Figure  H6  Fatigue  Crack  Growth  Rate  Data  for  AL905XL  Forging  (K-decreas ing  method,  T-L  Oriental 

R=0.  1  I,ab  Air,  Room  Temperature).  Northrop, 


da/dN  lin/CYCLE) 


AK  IKSI-in'''^) 


'l^ure  H7  Fatigue  Crack  Growth  Rate  Data  for  AL905XL  Forging 

(S-T  Orientation).  Nortrhop  10  Hz,  MCAIR  Var  Hz  and 
Air  Force  ^'ST16  2  5Hz,  -''STI  7  30Hz. 


13 


da/dN  (mm/CYCLE) 


Northrop  Fatigue  Crack  Growth  Rate  Data 
Associated  with  Figure  H7 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

UiUjUlUiUJuiUJUiUJUJUtl.iJUJUJUJUlU)WU)UJU)UJUiUJUJUJUJUiU)UJUJUJUI 
«f»~*tr*0<‘<ujij.;u^'~'a)ipro»f*or^O'nr'«K>tNOiOi—  'rcT^oo^r^iTio 

050— •c<c«fOio^iO(Dr»(i)0»oof^f'>^i».  '£‘^•£DO»^^v»llr»©cuo>  — 
ci«oroconnrjiOfOniorin<»^^^»^^% 


LI 

<i 


01 

a 

■o 

□ 

r 

■u 

01 

K 


<- 

Oj 

i 


OJ 

> 

D 


cr- 

o 


( 

CD 


I 

UD 


Ol 

a 

> 


c 

Ol 

e 

u 

Ol 

a 

CD 


liT 

u. 

o 

r-i 


L 

a 


C 

(U 

e 

■H 

u 

Ol 

o 

';'j 


II 

c 

<r 


ul 


:\ 

3 


in 

XJ 


r  i 


II 

c 


E 

u. 


in 

XI 


n 

JC 


II 

> 

u 

c 

Qi 

CT 

Ol 

L 

li_ 


LI 

n 


p 

U 


M 

iX 


<r 

o 


II 

c 

Ol 

e 

c 

0 

L 

> 

C 

UJ 


ui 


•n 

L 

Ol 

a 

s 

Oj 


in 

Ol 

h- 


C^*C^C^C>IC^C>IC>i^^C^C^CMO^CMC^C^C>iC^C^C^C^C^C^C^C^t^C^C^C^C'^C^■ 


'  o  o  o  O  V.-  r-  o  o  o  c 


ooooooooooooooooo 


omf~—  »cocjo0f0f"0«*®i'^»oo»ror'0^a)c'«ioa»mf'-'»(rt<i0ij' 
r-QjCDj»t>>.'>ooO'-  —  f<f«r*nfOfO»^iotr>tOC>®cor‘f^<ij®crcTiCT, 
kC-u.  irvi0u>u'<0<C''£'tt:‘<coujOtt:>u.'CCi0<040C))0C'iDotci0(0i£>iC'0«Cu. 

ooooc  ooooooooooooo  ooooooooo 


c  o  o  o  o 


oou%c*  —  t-r*c<vP4nfnMoc>r~roo«£>if'c*®®^'’®t-roooa»ro  —  oic 

to  a-  >0<>O00  —  — •f^CNcsinr-in^^lfvyiif'C'Oiir'f'  f' 

)Oif>io<o<Oio®to<Du:' 


r-  ®  a-  7-  o  o  O  O  —  CN  rs)  n  r-i  n  ♦  in  yi  lO  <0  < 

u>m*ntnm*nc><£'  om‘0  o'oiocoioiomiDioiooot 

C  OOOOO  -■•OOOC.  OOOOOOOOOOOOOOOOOOOCJO 

—  ®inr>o*-oin«nrjo«‘*^ior'r-  ^  or-  —  rllno®c^o^  — 

®h-r--r‘<c>M:)u''in«o<'<®^tci-'®r-inn^inin<NCbCNin»t^f^  — 

®oc*»tn«c)®oo*ooooo®r-oinn-~or*^(Nom^or-r»ou'> 

—  ♦o<rinior-®oon*r'''^4nc«Dr-®oo  —  —  cNn»-»inor-r®®0' 

CChOOOOOOOOOOOOOOOO  —  —  -  — 

♦  in«4>f*®o»o  —  cir^«‘in«c>h-®oo'-*f-*r^»inc>t*^®oo  —  cNfo^rin 


®0»oc©0yj0'000«0'0'£>ioic«oi0'c<t5  0'f'>0'c'y'y'4  a'h. 
OOOOOOOOOOOOOOOOOOOOOC  OOOOO  k.'C''.' 

Uj  Ul  W  Ui  UJ  lu  UJ  to  Ul  UJ  UJ  Ui  lU  U)  UJ  UJ  UJ  UJ  UJ  U)  UJ  UJ  liJ  UJ  UJ  U]  li]  U]  IN  li; 

—  —  •■ry'y'OOO*^  —  ’0*0  —  c?>y*rni<in®u  T 

rto  —  —  c<t^c^cjnro»^^«r'*’*nr»®(?'000®ooo-*r^'^  ** 

XX  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  — 


dtom»or'  ®o  —  c-*^m'0®^oc*romcr~o*o  —  ctioc. 

oo»c»o>o>ooooooooo  —  —  —  —  —  —  — 

—  —  —  —  —  —  r»r*csir*rJr-*r'* 


•-♦^®<^®tNOroo®o^to  —  ®  —  ^<or*in—  —  <r'nC'<ru'T 

c»c»^^r'r*®r'*or-r^o>  — 

r-r-t7*o>ooa»o»o>c7'0®*nior'0>t^*not^0'®'f'  — 

o»o*o*o*o»o*ooioc^f7'0>c7‘0®r'0»»o*o»o>oioo»a'a'®®a'C7' 

00>'>0»0*0l0>0»0>0»0ia»'>0>0>0»0i0*0*00>0t0»0»0'0«'?‘c7<0c*' 

0>c»ov0i00«>00>0»0c»0>c»0»00)0»<^c7'0*0»(7i00i(7ic7*cri00* 

oooooooooooooooooooooooooooooo 

®y>®0  —  —  r*  r«r<  —  ®'Otno®^  —  OmrOiT  —  /  c^  -• 

©0^®n»ir0ir)t-  —  ^®r*«oo*nr^  —  ^®n»ir>o»tnr'  —  ^®(ni£' 

^r,^f^ao®cDO*Oi00o  —  —  — 


oooooooooooooooooooooooooooooc 


®®^oior~r-—'C»fonor'r*-- —  O®mr<®r'^r'*o®n® 
—  —  —  ^cocsijoofor'—  ^©CNincT'for'  —  — 


«oo»rtf~o^®c*inonr“ 

m  m  ®  “ 

^  ^  ^ 

oooooooooooo 


mio®®r-'r'  r~®®®'3*o>ooo  —  —  -»- 

—  -  -  —  —  —  —  —  — —  ^  —  inv^mmmmmmmininmtn 


ntonv-v^intnott  mr- 

—  y^  y-l  y-i  yi  y\  U■^ 


VJ^ 

WO  c«r--mfoo  — 
jp  c»a»o»®— 


oooooooooooooooooo 

4r  r-  fO  tn  r 


»  r-  tN  c«  -•  a»  m 


XX  r~-o»»s.o^  —  —  —  oocJ'O— 

0-5  ®c«o0tor-o»o®oin»if'®0foc-®— mooonj^vr  or^r-u  r-  ®o 


131 


TABLE  H25  (Continued) 


ooooooooooo 

ujwuiuiuiuiuiiuuiuju 

^  n  -«  c  o  r-  o,  o  <-■  ® 

®ooo<^<Nnui«or'  ® 

ritNronnnrjrommto 


oooor'-^'oooo 

UJLaJUJUiUJU](jUUJ(jULU 

»rio»r'mffltfvow^(7i<N 

oacNK»o>uT«'«DL'*® 

O0CNr-|^(C)«C,O(Nri 


ir)kPmiAiotr><r»to«n<oio«oiov^iD 

0'~‘0000000000000 

UJUJUJUlUJUUIUJUJUlUJtaiUJUiUJ 

ir»r“0>— •♦©r‘Ok-^^®c<ioofO 
in(r>HTio<o<ooot-r‘h>ffi®oa 


oooooooooooooooo 

UJUlUlUJUlUIUUJUJUJUlLOUlUiUJU 
’CO—  rOp^CNf^or*®  — 
oob^®-^f^c4r-'^<ocNor70®JO 
f^okoo  —  '^c<CNron»^m©®f~ 


«ootroir>oir>  —  r-^rhtf>  —  r-too<o»o«®(n  o— c*ioiooi<>r-®'^roto®  —  ^oir) 

®o>ooo  —  ~(No»rofo»jn(rior'r-®o>aio 

»^^«^«^<^«oir>uTirimiotnuTir>iritrt4r>iouT<r  ®®«5<oo«D©®<oo©f~*^f“r*r-f'r*f~r-r-®®«®®®®ffio»o» 

r-a®ir>  —  oo--®®®®r-c,^  r  r-^  ’f‘C>r)»r>h-^io^tf>®to»ocsh-o®oon®ri®®^ooov®®ro 

0'0'o>(?>o»c3ioo»oo*ooit>oiij>®cyiac  ovo  ch®CBao)0»o»c»o>o®®®®o»o»o>o>o>o®®®®®®o)®aj®ot 
0*0>C80>a»a*oc»c?ia»o0i0)0>cji0)CR0ja.  ‘^®®0‘a»o>o»0do>o>o>o»o>o>o*o»o»o>o»cfto»oo>o»c>o>o»0)0>o> 

'j'-^(yio><^<jiOi<ytoi^Otoio>(y’Cfi^oioi<yiKy>i^  ®^®®®o>o>cfto>0!*coo»cto»®CTO)0>ovo*D'o»o>o*o>0)0>o>oioi3> 

.»^>o>c^o^tBCT>c^o>abO'CBaolO•o»c^OlOl^><■^o>o^o>o»olOlooiao»c»o»<»o>o^c>o>o>o^o>o»o^o^c7>otc^o)c»c^o^o^ 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

ar-  —  ®®r*®{fi®®rna®'^®f“if>K5ircNO  ®'^'“Of-too®nooo>foo®®©tf>or'®0'-'o®^-^h-nioo 
•'®o#«r'0»m®05r®rv^o.f0®o^®r*®0for'— iO®fNochfOO  —  •^®csino»#r)r'-^»®(Noor5r-— ♦©CM® 
<N<Nforir)»<ruT®iri®o<C'r-r'®®®0)Oio  oo--  —  '-*c^r*<NfOrO'*'»^tf>®®®®t«f~r~®®oo>oiooo  —  '- 
00«>®0*'j>00t0>0>0>0>'^0<?i0>'>cj0»0*0:  o^oooooooooooooooooooooooo-^^-^^— • 

OOOOOOOOOOOOOOOOOOOOO^"*'^'"’-^'^'^^-^-*  —  —  —  —  — 

®r~c<®®<N®0®oiroai®r<®f~®cv«noiO»  f~'^c>f*®r*o®»oo»>^®c'*  —  j^»®oo®o^o>«®^o®rt(N  —  r-irv 
♦  ®c<u‘>cb'^®o^®r^ir'0>rOico^®c'»<oa'  —  ♦®c*jf>o>or'  ’-'^®CMir'onr'—^®iN®oinf' 

cNfsnf^Ki^«»jrjir)in®©(Of'r'®®®c*io*<?>c>^'"'^-^f^c^t^r^f^^^'*‘®«r>jf>c>or-r-r-®®o>a»o»ooo  —  —  — fMCN 
'?'0<ao>\>>aio>o>oi>oia>cho«otcjic7)oic?ichooooooooooooooooooooooooooo  —  —  — 

000000000000000000000“^'^'^“*'*^'^'^'^'-  —  —  —  —  ^  —  —  —  —  —  —  — 

'Oir>— o^o>«f'if)if'o®0)  —  oo<N—  ^®c^nfn«rr<®^®'-C'p'®a.  ® 

—  f~f^f-r')®r'>o*nr~c4®o»®'-»®  —  ^r-oc'»®r'Or'»^®®o 

IP  ir>  «■»  JO  u*'  <c 


C'*^ip(OP'®Q)<5fs*^»j.jfiin(Cp~®<j)0_i^^«on^ipjp®»or'C'-®®<3>o>oo  —  *-•  —  C'*r*(NfOfOro^»»« 

®®®®®®®001^1>000»0<?‘C710000®®^<^*^<^0000000  —  —  —  . 

Cf-®  'o— r*rn»cip®r-®0'0  —  csfp^fip®  f''®o>0'-c4r5»®®f*-®oo— r^o^tpor-  ©oo  —  r* 


C*fO»tP®P  ®c?< 

p*  r*  p  p  r*  p  r* 


OOOC‘OC>000000 

UiUJUlUJUJUlUJUlUIUiUJUl 

o  o>  ch  w  Ip  —  --  (T*  IT  p«  ®  r* 
p  ®  «r>  cv  ^  p  o  o  <>**•«“>  p* 

pipPf'PNp*-®®®®® 


oooooooooooo 

ujuiiuuiuiuiujuiuuiuiu; 
no®csip®r‘i®nc'0® 
—  —  — 
or<^®ooooo  —  —  — 
o>oo^o»<>— —  —  —  —  —  — 


(P  U*'  b  W'  tP  IP  V*  b*>  iP  IP  iP 

o  oooooooooo 

ui  uiuiuiujttiuiuiuiuiuj 
c*  <t>  o  t  ®^o«oOfn® 
O'  •  •  r")  ®  o  r"!  ®  <>  It*  O 
—  <•<  fi  PI  r*  fO  K>  ^  -iT  IP 


IPIPIPlplpIptpIplpIPIPIP 

oooooooooooo 

U}LOLULOUJU)LUUJLUUJU)UJ 
O'OfOipP'p-P'  —  ♦btp'M 
lp®c*®0'<rC>i|P®M®fl 
IPIPI£)®P*P“P'®®0>0'0 


lP®lPlPlPlPlP(PlPlP«PlP 

OOOOOOOOOOOO 

U)U]UJU}UJU1UJU)U)UJU)UJ 
OPOO—  ♦f-O'P-OlDC 
p'C*oiiP  —  oriOfP—  p-o 

o  —  —  iNton^^tTicop' 

r*(Mr<p4r<p#<Nc^r<c^f'«rv 


>*M^r'ir*>  —  »o®®of'*ipP“ 

0<':»ch0'v’Ooo  —  —  —  — 


cii'iiNfwropTmrifnnnro 


OC4inP'OCi®®OTPO 

c>)CNCs*Mr')rOfnn^«'^ 


ntownnnnnforon 


OtSU'P  O^p-OKIOOC^ 
^iP  jptt'®o<t‘p-  p-  f-  r*® 


nnr'fOfOcPnpTrppinn 


OOCNOOrOP'—  iP®CNO 
®®0>0000  —  —  —  CNC^ 


nr', 


O^OfOP*  0*0  —  iPOtT  O 
nr>n^'ripiP(0'OP‘P-p* 


♦  O®  —  Pl^^lP 
^  ip  «■'  p-  ®  ®  ®  p* 
O'0'0iv>r"ooo* 
O'OiOO'OlO'O'O' 
OIOO'OIO'  TiO 
CT<  O'  O'  ■'7'  CB  OI  Jl  OI 


(NO'ioiPr'— pio^ 
®\Cip-<OiDOlPIP<0 
0'00*C7'0>C7'0)00' 
OtOOiOCTiOOiCTiO) 
O'O'OlOO'O’O'OO 
0»0'0t0*0'0'0'00l 


—  P-O  —  —  OlPiO* 
®tvOp.®Pvf-f- 
CBO'OO'O'OlCT'O 
O'O'O'aiO'OO'O' 
O’O'O'OiO'OO'O' 
OOOiO'O'OOO* 


*i>  <r  ®  o  ®  ^  to  o  ^  <N  O'  ^ 

®a-'Pipip«o*op-oip  —  ntTP- 

cft  O'  O'  o*  O'  O'  O'  '7*  O'  Oi  O'  ®  ®  p- 

0*>'*'0>0*0'0i0'0)0*0'0'0'0'0' 

(T''7*c’'0'0'’^0l0'0*0i0'0'0>0> 

t>  •!»  17>  0>  O'  O'  O'  '7*  <7*  O'  O  O'  O'  O' 


IP 

IP 

® 

O' 

O' 

O' 


®  o 

O  tN 
O'  o 
O'  Oi 
O'  O' 
O'  O' 


IP  M  rt  P"  IP 

IP  <3  r-  P'  ♦ 

O'  O'  O'  O  O' 

O'  O'  a  O'  O' 

O  O  O'  O'  O' 

a  a  o  a  a 


^  a  —  fo  «■ 
(O  ^  CN  ^  o 
a  a  a  a  a 
a  a  a  a  a 
a  a  a  a  a 
a  a  a  a  a 


—  p-  a 
p»  —  o 
a  a  a 
a  a  a 
a  a  a 
a  a  a 


p* 

r> 

a 

a 

a 

a 


® 

fO 

a 

a 

a 

a 


IP 

p 

a 

a 

a 

a 


oooooooooooooooo 


n  o  o  o  o  O 


♦  oa®Pfppi  —  p*c<oP- 
np-o«p®oi©onp-—  «• 
OO  —  —  —  p«cNrOfOrt*r^ 
P'P-p-P'P-P'p'p-P'p-r-p- 


tpiP-«®lpOP-P^O 

®o»oapop*  o^®p* 
♦  PlPlPOIOP~P-f^® 
p“P'p‘p'p-P‘P*p“f~p- 


®t^<otN<cirip— au*'^ 
ipat'3P'0^®oiu'‘an 
®®aaooo  —  —  —  <N 

p-P'p'P  «®®®®®® 


OIOP'iP®^P-tO®®® 
p'Oir®—  iparoioov 
dpitnrn^^'a'ipipioio 
®®®®®®®®®®® 


tniPr**^r»OOP'iP^r«p‘^oi 
®'-iparop-  '-^mr^ioap^P' 
ioP‘P‘p'-®®aaaooo  —  — 
®®®®®®®®®aaaaa 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


OOOOOOOOOOOOOOO 


4r-.®®ipnp4—  p-r< 
fOP*  0^®lN«50nP- 
oo  —  —  —  r*c*tOfnm 
p-p'p-r^p'p-p'p'p-p' 

OOOOOOOOOO 


(^^iQ^c<«®^>^t»p5r'-p*P‘C— lOiPiP 
-•^ocNC)arOf-o^®c»if>ar  p^  o^® 
^^^tptppoc>p'p~p~®®®oaooo 
P-P‘P*P“P‘P~P'P-P'P‘P“P-P'P*P*P®®® 

ooooooooooooooooooo 


—  ®  v7  »  o  lo  lO 

o»  IP  a  fp  p-  o  ^ 

—  —  ot  c*  rr  to 

®  ®  ®  ®  ®  ®  ® 

o  o  o  o  o  o  o 


ipa^ronaap- 
®  —  ipatoioo^ 
tO^«*^iPIPIOlO 
®®®®®®®® 


oooooooo 


niocN^  —  -*o« 
®'-ipatoP'  —  « 
lOP'p-p^ttoao 
®®®®®®®Q 


oooooooc 


<D  fO  CN  P*  IP  —  ® 

®  c<  ID  a  to  p-  o 
a  o  o  o  —  — 

®  a  a  a  a  a  a 


o  o  o  o  o  o  o 


^ror'®®c4®®®«po®a 
—  irp-nip®  — 


o  ♦  n  r* 
a  o  c4  ® 


o  ®  p-  o  a  p> 

O  P*  IP  O  C»  Cl 


IP  ®  Cl  ® 

o  —  »o  o 


to 

® 


a  ®  ®  a 

—  ®  Cl  d  ^ 


air'^ipc*a©aP'C)iP®odio®  —  ^o 
—  —  io<rfoa®®<D^d®ip  —  iDoipato 


®c*p-r>®fo®f'Tp-  —  oo^arooo^r-— IP®  —  «7®--^t-otoiP®  —  too®  —  toiP®Od» 
t^>^,^c^<NiOf0^^iPiPOO«>p^  p*  «®®aaaooo  —  ■■-  —  cfric»c»piropTn«^^««*^iPiPiP 

dCidcicicicidcicicicicicicidciciciddcifOfOioioiotOP'TroiotorotorOfomK'ntonton 


io®a  —  oop-aoci^ 

OlPlPOOlOlOOP-P'P* 

r)r)roroK>fOfOK)fOtOfn 


ipp'®a  — 

p-  p-  p-  p-  ® 

po  to  to  n  to 


p-®ao  —  c»f0^oc^p- 

0'0<^^•^^•P'p'^f^p• 


®  a  o 

p-  p-  ® 


—  d  to  ♦  o 
®  ®  ®  ®  ® 


o  p*  ®  a  o 
OT  ffi  ®  ®  a 


—  d  to  ^  IP  o 
a  a  a  a  a  a 


p"  ®  a  o  —  d  to 
a  a  a  o  o  o  o 


♦  IP 

d  d 


132 


9200  0  999951 


Northrop  Fatigue  Crack  Growth  Rate  Data 
Associated  with  Figure  H7 
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TABT.E  H27 


MCAIR  Fatigue  Crack  Crowth  Rate  Data 
Associated  with  Figure  H7 

Seven  Point  Incremental  Polynomial  Method  per  ASTM  E647 
06-03-1991 

Specimen  Number;  35  Specimen  Type:  CT 

B=  0.2500  in  W=  1.6010  in  An=  0.0000 
Pmax=  200.0  lbs  Pmin=  20.0  lbs 

R=  0. 10  Frequency=  0.00  hz . 

Test  Temperature=  75  F  Environment=  Lab  Air 
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Air  Force  Fatigue  Crack  Growth  Rate  Data 
Associated  with  Figure  H7 
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DATA  VIOLATES  SIZE  REQUIREMENTS 


table  H29 


Air  Force  Fatigue  Crack  Growth  Rate  Data 
Associated  with  Figure  H7 

Seven  Point  Incremental  Polynomial  Method  per  ASTM  E647 
09-20-199  1 

Specimen  Number;  ST17  Specimen  Type:  CT 
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B=  0.2511  In 

W= 

1.6025  in 

An=  0.0000 

Pmax=  126,0 

1  bs 

Pmln  = 

12.0  lbs 

R=  0.10 

Frequency^  30  hz . 

Test  Temperature=  72  F  Envlronment=  LAB  AIR 
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TABLE  H30 


MCAIR  Fatigue  Crack  Growth  Rate  Data 
Associated  with  Figure  H7 

Seven  Point  Incremental  Polynomial  Method  per  ASTM  E647 
06-03-1991 


Specimen  Number:  36  Specimen  Type:  CT 

B=  0.2500  in  W=  1.6000  in  An=  0.0000 
Pmax=  200.0  lbs  Pmin=  66.0  lbs 

R=  0.33  Frequency=  0.00  hz. 

Test  Temperature^  75  F  Environment=  Lab  Air 


?T 

CYCLES 

Aneas 

Areg 

MCC 

e  1  *.  a  K 

d  a  '  i  N 

’ 

1081  .00 
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C.7910 

4 

1171.00 

0 . 8090 

0  8099 

0  998932 

4 . 

,  •?942E-06 

5 

1196.00 

0 . 8290 

0.8298 

C . 999650 

4 . 34 

. 89o-E-oe 

6 

1218,00 

0 , 8500 

0.8499 

0 . 99999C 

4.52 

.  99£3E'Oe 

7 

1237  00 

0 . 8700 

0 . 8699 

0 . 999907 

4  .  -  * 

.  :  104E-05 
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le 
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8 . 05 
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1355 .  10 

1.13  10 
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0 . 999409 

9.51 
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2  1 
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10  12 
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22 
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1362.35 

1.1910 
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24 
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0 . 986507 

13.01 
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25 

1365 . 35 

1  .  2320 

1 . 2394 
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14.43 
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26 

1  365 . 90 

1  .  2500 

1 . 2542 
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15  43 
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27 

1366 , 40 
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0 . 973908 
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29 

1366 , 91 
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30 
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1 . 3300 
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crack  growth  rata  (In/flight) 


(nm/f 1 Iqht) 


TABT,E  H31 


FALSTAFF  Spectrum  Fatigue  Crack  Growth 
Rate  Data  Associated  with  Figure  H8 


MATERIAL 

AL905XL 

SPECIMEN 

ID  :  AXLLS23 

FORM  : 

FORGING 

DATE  : 

24  JAN  90 

ORIENTATION  :  L-S 

TEST  CONDITION  :  LAB 

AIR  ROOM  TEMP 

WIDTH,  U 

-  3.506  INCHES 

TYPE  SPECTRUM  :  FALSTAFF 

THICK.  B 

-  0.250  INCHES 

MAX  SPECTRUM  STRESS  -  20 

POINT 

CRACK  <2a) 

TOTAL 

K-MAX 

Da/dF 

t 

( INCHES  ) 

FLIGHTS 

KSI  SOR(IN) 

10'-B  IN/FLT 

1 

0.547 

200 

2 

0.581 

400 

19.87 

122.50 

3 

0.B30 

600 

20.73 

125.00 

4 

0.G80 

800 

21.59 

125.00 

5 

0.730 

1000 

22.50 

147.50 

B 

0.789 

1200 

23.43 

135.00 

7 

0.843 

1400 

24.50 

195.00 

8 

0.921 

1600 

25.71 

177.50 

9 

0.992 

1800 

26.87 

185.00 

10 

1  .06B 

2000 

28.03 

175.00 

1  1 

1.135 

2200 

29.21 

192.50 

12 

1  .213 

2400 

30.71 

265.00 

13 

1  .319 

2600 

32.31 

212.50 

14 

1  .404 

2800 

33.68 

187.50 

15 

1  .479 

3000 

35.75 

197.50 

IB 

1 .637 

3400 

39.97 

351 .25 

17 

1.918 

3800 

44.37 

307.50 

18 

2.041 

4000 

46.93 

217.50 

19 

2.128 

4200 

49.85 

327.50 

20 

2.259 

4400 

UO 


KSI 


crack  growth  rate  (in/f light) 


(nm/f 1 


Mini-TWIST  Spectrum  Fatigue  Crack  Growth 
Rate  Data  Associated  with  Figure  H9 


MATERIAL  : 

FORM  : 

ORIENTATION  : 
TEST  CONDITION  : 
TYPE  SPECTRUM  : 


AL90SXL 

FOROING 

L-S 

LAB  AIR  ROOM  TEMP 
MINITWIST 


SPECIMEN  ID  :  N01 

DATE  :  22  JAN  90 

WIDTH.  U  =  3.505  INCHES 

thick  ,  B  »  0.252  INCHES 

MAX  SPECTRUM  STRESS  »  16.9  KSl 


POINT 

CRACK  <2a) 

TOTAL 

K-MAX 

Da/dF 

t 

< INCHES  ) 

FLIGHTS 

KSI  SQR(IN) 

10*-6  IN/FLT 

1 

0.503 

1 

2 

0.705 

4000 

21  .09 

51  .25 

3 

t  .  1  15 

8000 

32.92 

153.13 

4 

2.340 

12000 

TABLE  H33 


STRESS  CORROSION  PROPERTIES 
FOR  AL905XL  FORGING 
WYMAN  GORDON 


ASTM  G47 

Specimen  Size:  .125"  dia.  x  1.80"  long 
Tested  at  Dirats  Laboratories 


m 

Orientation 

Location 

Applied  Load  (ksi) 

No.  of  Days 
to  Failure 

31 

S 

rail 

30 

Passed 

32 

S 

rail 

30 

Passed 

33 

S 

rib 

30 

Passed 

34 

S 

rail 

40 

Passed 

35 

S 

rail 

40 

Passed 

36 

S 

rib 

40 

Passed 

39*** 

S 

rail 

50 

Passed 

40 

S 

rail 

55 

Passed 

**  Minimum  30  days  by  alternate  immersion  in  3.5%  NaCI. 

***  Specimens  actually  ran  50  days  and  then  was  terminated. 
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